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A Simplified Carrier Communicator—A Service Man's Audio Oscillator 
Portable 6-Tube Battery Superhet.—A Home-Made All-Wave Car-Radio Set 


OVER 50,000 RADIO MEN READ RADIO-CRAFT MONTHLY 























| $4.14 FORT MONTHS | 





THE GREATEST OSCILLOSCOPE VALUES EVER OFFERED! 


Imagine! An oscilloscope with a brand new Cathode Ray Tube which 
has a large 2’’ screen—but costs you no more than any ordinary oscillo- 
scope containing a Cathode Ray Tube having only a 1” screen. It’s 
the most amazing oscilloscope value in the radio testing industry! 
A Scoop in Engineering! And what a scoop! Supreme engineers, to 
prove the merit of the 1’’ Cathode Ray Tube before incorporating 


wie ahr. 


ws 





mas 





ve ‘ ‘4 ¢ 
; . 
r 


“ad 
‘ 
; j w? 7 | Pa 9 
| 
; a r ony 4G 


$4.95 for 10 Months 





details today. 


Model 535—2" Oscilloscope 


10 EXCLUSIVE features found in no other 
instrument of similar price! 

1. The only 2“ Oscilloscope at this price! 

2. Exclusive RETURN SWEEP ELIMINATOR for com- 

pletely removing high frequency linear sweep return! 

3. Exclusive SELECTIVE RETURN SWEEP ELIMINA- 
OR for inclusion or rejection of power supply frequency 

return sweep! 

4. Exclusive SNAP-LOCK SYNCHRONIZER for posi- 

tive interlock between linear time base and incoming 

signal—Range 15 cycles to over 500 k.c.! 

5. Exclusive UNI-CONTROL allows separate control of 

two potentiometers from one shaft protrusion—Group- 

ing of controls eliminates groping for controls! 

6. Exclusive ANTIQUE BRONZE PANEL! 

7. Exclusive SMALL SIZE AND LIGHT WEIGHT! 

8. Exclusive MINIMUM number of PANEL KNOBS 

control MAXIMUM number of INSTRUMENT 

FUNCTIONS! 

9. Exclusive ‘POWER ON” INDICATOR lamp! 


10. Exclusive FLEXIBILITY OF CONTROL FUNC. 
TIONS! 


it-in an instrument bearing the Supreme name— discovered that | 
1” oscilloscope was too small for efficient operation! 

The result was Supreme’s 2” oscilloscopes—with a screen area 
times as large as the 1’’ size! Plus extra, exclusive practical featur 
that only Supreme can offer—at no extra cost to you! Write! 


Model 530—2” Oscilloscop 
8 EXCLUSIVE features found in no oth 
instrument of similar price! 


1. The only 2” Oscilloscope at this price! 

2. Exclusive SELECTIVE RETURN SWEEP ELIMI 
TOR for inclusion or rejection of power supply 

quency return sweep! 

3. Exclusive UNI-CONTROL allows separate contro 
two potion from one shaft protrusion 00 

panel! 


4. Exclusive ANTIQUE BRONZE PANEL! 
5. Exclusive LIGHT WEIGHT and SMALL SIZE! 
6. Exclusive “POWER ON” indicator lamp! 


7. Exclusive MAXIMUM FUNCTIONS with MINIM! 
number of PANEL KNOBS! 


8. Exclusive FLEXIBILITY OF CONTROL FU) 
TIONS! 





SPECIAL INSTALLMENT TERMS ON SIGNAL 
GENERATOR-OSCILLOSCOPE COMBINATION 
Write for Descriptive Folder 








SOLD BY YOUR PARTS JOBBER ON SUPREME S. I. C. EASY TER 


SUPREME INSTRUMENTS CORPORATION 


GREENWOOD, MISSISSIPPI 
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12 WEEKS TRAINING IN BIG COYNE SHOPS 
GIVES YOU YOUR START IN THIS GIGANTIC FIELD 


Mt’s Easy to Train at Coyne for your start in Electricity. Break 
out of the Low-pay, untrained class. If you are interested in 
bettering your position in life, send in the coupon for informa- 
" tion on COYNE Practical Training in Electricity. 
"Thousands of Trained Electrical Men are making good money 
Min the many branches of Electricity. Industry everywhere is 
Dbeing modernized with new electrical equipment . . . will use 
nore electricity. Many Power Plant Operators now make up 


to $50 per week. Electrical Maintenance Men are paid $150 a 
month and up. Refrigeration and Air Conditioning Service Men earn $30—$40 
97-450 a week. Armature Winders make $40 a week and more. Aviation and 
Ignition Men also make good money at steady jobs. Many others operate 
own business. These are only a few of the opportunities in Electricity. 


Ptrain-on FULL SIZE Equipment— 
| NOT by Correspondence—NOT by Text Books 


‘COYNE Shop Training is NOT by correspondence or Home Study. 
"You come right to the big COYNE Shops in Chicago to get this 
, practical Training. You work on real equipment—such as genera- 
) tors, real dynamos, you wind armatures, work on diesel engines, 

motors, and do many other practical Electrical jobs. Here 
is one of the greatest working outlays of its kind in America. No 
"embarrassing reciting. No dry text books. You don’t need high 
‘school education or previous experience. It is this real job 
Training that enables COYNE to train you for a better pay job. 


"AIR CONDITIONING, DIESEL and 
' ELECTRIC REFRIGERATION included 


" Spreading over the nation is a vast network, these fast developing 
- branches of ELECTRICITY are employing more men and paying 
| More in salaries every year. 
Homes, offices,factories, trains, 
f ee oancs are being air- of dollars worth 
‘condition Autos may soon ; real prac- 
diesel-powered. This volnabie | in- : - Soa! = —_ 
~ structionincluded without extracost. 5a is installed in 
send Coupon —NOW! . our fireproof 
1s modern school, 
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COYNE éiectricat SCHOOL: 


500 S. Paulina Street 


Send for EASY PAYMENT PLAN 


—New Low Cost Board and Room Plan 


My friend, don’t waste the golden years of your life saying, 
“I can't afford Specialized Training!’ Of course you can! Get 
my catalog—see for yourself how we help graduates year after 
year. I have a special new low cost Board and Room Plan 
whereby students take care of their living expenses while at 
COYNE. Don’t let lack of money hold you back. Be sure to send the 
Coupon for information on how to get training first, then 
pay tuition in 18 easy Monthly Payments, starting 5 months after 
you begin school. 


PART TIME EMPLOYMENT 


If you need part time work to help pay living expenses while 
here, we'll help you. We help hundreds of students through 
this special department and may be able to help you. 


JOB AFTER GRADUATION SERVICE 


We keep in touch with many large firms in many branches of 
ELECTRICITY, ready at all times to supply their needs for 
trained men. After you graduate you get Lifetime job assis- 
tance through our Free Employment Department. As a 
COYNE graduate you get free business service and technical 
consultation to help you as you advance in your job; also, the 
— of review at any time without additional tuition 
charge 


Employers PRAISE These COYNE Graduates 


**Mr. Lingerfelt’ 8 services 
very satis actory. His prac- 
tical shop training at COYNE 
has certainly helped increase 
his efficiency.” 

“John Lindquist was given 
an increase in salary due to 
the high quality of his work.”’ 

(Names of companies on 
request). We have scores of 
such letters. Get complete 
story. You owe it to yourself, 
Clip and send Coupon— 
NOW! 
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Dept. A7-78 Chicago, Illinois , a 


MAIL THIS NOW 
Gor MONEY MAKING DETAILS 


H. C, LEWIS, President, 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept. A7-78, Chicago, Ill. 


Without obligating me, send full detail 
your Big FREE Illustrated Catalog. or 
Name,... 

Street 


Pesce vcsnevesete Ue ssceeorscul State 
Mail in Envelope or paste on Postcard 
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pared for SERVICE MEN! Each year, one issue is devoted 
to this important part of the radio industry. In spite of 
the fact that every issue of RADIO-CRAFT contains many 
pages of particular value to the servicing profession, this 
one issue | see many phases of the subject which are not 
covered in the other || issues because of space limitations. 
Don't miss it! 


For example the Annual SERVICE NUMBER will contain 
an article of a Universal Test Speaker; one describing An 
Interference Analyzer; another on Recent Findings in In- 
terference Elimination; one on An Easily Built Volume E- 
pander; a description of the Automatic Distress Alarm; and 
many others. 
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3._&. SMITH 
resident 
National Radio 
institute 
The man who has 





Industry 
than any other 
man in America. 





OF THE KIND OF MONEY 


TRAIN MY MEN TO MAKE 





EARNED $50 FIRST MONTH 

IN SPARE TIME 
“I knew nothing about Radio. After fout 
lessons I began servicing Radios, earning 
$50 the first month. Last winter I made as 
high as $100 a month in spare time.”’— 
G. F. WALTON, 808 West Olney Road, 
Norfolk, Va. 





OWN BUSINESS PAYS $300 
A MONTH 
“I now have my own Radio business which 
shows three hundred dollars a month profit 
—thanks again to National Radio.’’— 
FRANK T. REESE, 39 N. Felton St., 
Philadelphia, Penna. 





CHIEF OPERATOR IN BROADCASTING 
STATION WMPC 

“When I completed 20 lessons, I obtained 

my Radio Broadcast Operator's license and 

immediately joined Station WMPC, where 

I am now Chief Operator.”"—-HOLLIS F. 

HAYES, 85 Madison St., Lapeer, Mich. 








Get My LESSON on Radio 
Servicing Tips FREE 


Pll prove that my Training gives practical, 
money-making information, that it is easy to un- 
derstand—that it is just what you need to master 
Radio, My sample lesson text, “Radio Receiver 
Troubles—Their Cause and Remedy,” covers a 
long list of Radio receiver troubles in A.C., D.C., 
battery, universal, auto, T. R. F., super-hetero- 
dyne, all-wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section is devoted to re- 
ceiver check-up, alignment, balancing, neutraliz- 


is and testing. Get this lesson Free. No obliga- 
ion, 


MAIL 
COUPON 
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| WILL TRAIN YOU 


to start a spare time or full time 


RADIO SERVICE BUSINESS 


WITHOUT CAPITAL 


Do you want to make more money? The world- 
wide use of Radio has made many opportunities 
for you to have a spare time or full time Radio 
service business of your own. Television is de- 
veloping fast and it will add many more op- 
portunities to these in the future. Today, three 
out of four homes in the United States have 
Radio sets which regularly require repairs, serv- 
icing, new tubes, etc. Many sets are old and are 
being replaced by new models. I will train you 
at home in your spare time to sell, install, serv- 
ice, all types of Radio sets—to start your own 
Radio business and build it up on money you 
make in your spare time while learning. I will 
give you the training you need to cash in on 
the profitable opportunities coming with Tele- 
vision. Mail coupon for my 64-page book. It’s 
Free—it shows what I have done for others. 


Many Radio Experts Mak 
$40, $50, $75 a Week , 


Radio already gives good jobs to more than 
300,000 people. In 1936, Radio enjoyed one of 
its most prosperous years. More than $500,000,000 
worth of sets, tubes and parts were sold—an 
increase of more than 60% over 1935. Over a 
million Auto Radios were sold, a big increase 
over 1935. 24,000,000 homes now have one or 
more Radio sets and more than 4,000,000 autos 
are Radio equipped. Every year millions of 
these sets go out of date and are replaced with 
newer models. More millions need servicing, 
repairs, new tubes, etc. A few hundred $30, $50, 
$75 a week jobs have grown to thousands in 
20 years. And Radio is still a new industry— 
growing fast. 


Gieny Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 


Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start 
sending you Extra Money Job Sheets. They show 
you how to do Radio repair jobs that you can 
eash in on quickly. Throughout your training I 
send you plans and ideas that have made good 
spare time money—from $200 to $500 a year— 
for hundreds of fellows. 1 also send you Special 
Radio Equipment which gives you practical 
Radio experience. I show you how to conduct 
experiments and build circuits with this equip- 
ment illustrating important sound and Television 
Radio principles of transmitters and receivers. 


Get Ready Now for Your Own Radio Business 
and for Jobs Like These 


Radio broadcasting stations employ engineers, 
operators, station managers and pay up to 
$5,000 a year. Spare time Radio set servicing 
pays as much as $200 to $500 a year—full time 
servicing jobs pay as much as $30, $50, $75 a 
week. Many Radio Experts own and operate their 
own full time or part time Radio sales and 














J. E. Smith, President, Dept. 7FX 


(Please write plainly.) 


National Radio Institute, Washington, D. C. 


Dear Mr. Smith: Without obligating me, send your. 
sample lesson and the book which tells about spare time and 
full time Radio opportunities and those coming in Television, 
and how I can train for them at home in spare time. 


eee, ee 


and for TELEVISION'S coming OPPORTUNITIES 


service businesses. Radio manufacturers and 
jobbers employ testers, inspectors, foremen, en- 
gineers, servicemen, paying up to $6,000 a year. 
Radio operators on ships get good pay and see 
the world besides. Automobile, police, aviation, 
commercial Radio, and Loud Speaker Systems 
are newer fields offering good opportunities now 
and for the future. Men I have trained are 
holding good jobs in these branches of Radio. 


Television Will Offer Many Good Jobs 
to Well Trained Men 


In the past fifteen years, Radio has grown from 
an experimenter’s plaything to one of the coun- 
try’s great industries. And Television today is 
as advanced as Radio was about 15 years ago. 
Already millions of dollars have been spent de- 


veloping ‘Television equipment. Television re- 
ceivers have been built which produce images 
equal to home moving pictures. About twenty 
experimental Television stations have already 


been licensed. N.R.I. not only gives you the 
training you need to make good money in Radio 
now, but in addition, gives you Television train- 
ing which will help you cash in on the profitable 
opportunities coming with Television. 


Money Back Agreement Protects You 
Save Money—Learn at Home 


I am so sure that I can train you at home suc- 
cessfully that I agree in writing to refund every 
penny you pay me if you are not satisfied with 
my Lessons and Instruction Service when you 
finish my Course. I'll send you a copy of this 
agreement with my Book. 


Find Out What Radio and Television Offer 
Get 64-Page Book Free Now 


Act Today. Mail the coupon now for my Free 
Lesson and my book, “Rich Rewards in Radio.” 
Both are free to anyone over 16 years old. My 
book describes Radio’s spare time and full time 
opportunities and those coming in Television; 
tells about my Training in Radio and Television ; 
shows you actual letters from men I have trained, 
telling what they are doing and earning. Find 
out what Radio and Television offer YOU! MAIL 
the COUPON in an envelope, or paste it on a 
penny post card—NOW! 

J. E. SMITH, President 
National Radio Institute 
pt. 7FX 

Washington, D.C. 
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By all odds, the greatest endorsement ever accorded any Manual is that given 
to Rider by the 31,000 servicemen who have, year after year, bought the latest 
volume from their jobbers. 

These men are more than technicians—they are business ,men-technicians. 


To suggest that servicing data comparable to that contained in Rider Manuals 
could be obtained at a lower price and in a smailer book is to question the 
wisdom of 31,000 servicemen who have invested their hard-earned money in 
Rider Manuals. 


But rather than your depending upon the findings of others, we suggest you 
yourself Compare Rider Manuals with any other similar service now available. 
Compare them for Completeness in number of set manufacturers, number of 
models of each manufacturer, alignment instructions, I. F. peaks, replacement 
parts lists. Compare them for Convenience of use from the standpoint of clearly 
printed diagrams of sufficient size to be easily followed, ease in obtaining perti- 
nent data on any set alphabetically indexed and with all the facts on that set 
together in one place—in one book. Compare the number of pages, compare the 
type of binding, compare anything and everything upon which their usefulness 
to you will depend. 


That's all... 


Vol. VII— 1600 PAGES — $10.00 — Covering 1936-37 
Vol. VI—$7.50—1935-36 Vol. II—$7.50—1932-33 
Vol: V — 7.50—1934-35 Vol. Il — 6.50—1931-32 
Vol. IV— 7.50—1933-34 Vol. 1 — 7.50—1930-31 


JOHN F. RIDER - Publisher - 1440 Broadway - New York City 
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THESE RIDER BOOKS:-: 





q, The Cathode-Ray Tube 
at Work 


With introduction of new, 
cheaper Coathode-Ray Tubes, 
this book is even more indis- 
pensable for its complete 
practical information on Oscil- 
lographs, etc. 336 pp. 

450 ill. Price. 2... $250 


Servicing Receivers By 
Means of Resistance 
Measurement 
Tells how to take guess-work 
out of servicing by using an 
ohmmeter. This method is in 
line with continuity data being 
furnished by set manufac- 
turers. 203 pp. 93 ill. $ 1 00 

ere ee 


, fusely ill, Price . . « 


Aligning Philco Receivers 
This new book presents ov 
thentic and complete instruc: 
tions for fast and accurate 
clignment operation on ANY 
Philco receiver. “ry trimmer 
is located for you. ’ 
pp. Hard cover. Only $100 


Servicing Superheterodynes 
Changes, changes, changes! 
That has been the history of 
the superheterodyne circuit. 
Moke repairs quickly by on 
clyzing the different parts of 
the circuit quickly. Rider shows 
you how. 288 pp. pro $100 


” HOUR A DAY WITH RIDER” BOOKS 


ON RESONANCE AND ALIGNMENT 


A clear, easily understood explanation of whol 
hoppens when a circuit is tuned to resonance. You 
need this! 96 pp. 48 explanatory figures . . 60¢ 


ON AUTOMATIC VOLUME CONTROL 


In Rider's personalized style. Chock-full of informo- 
tion to make your AVC work easier— more profitable. 
96 pp. 65 ill. Hard covers... . .  » 


ON D-C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS 


Theory and practice of d-c voltages—how they 
are led through various types of networks fo the 
tube elements—calculation of resistances, HS 


96 po. 69 ill. Hard covers. . 
ON ALTERNATING CURRENTS IN RADIO RECEIVERS 


Explanation of behavior of radio frequency ond 


RADIO-CRAFT 


other currents in receivers. Out in March. . 
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**Takes the Resistance out of Radio”’ ° 
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Editorial Offices: 99 Hudson St., New York, N. Y. 


HUGO GERNSBACK, Editor 


Vol. Vill, No. 12, June 1937 
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MODERN COMMUNICATION 


An Editorial by HUGO GERNSBACK 


radio-telephonic communication, I published, in 1911, 

a book called The Wireless Telephone. This was the 

first book on the subject to be printed anywhere, and 
in it I made the following observation: 

“The author realizes that the future use of the wire- 
less telephone will be confined to the low-power or 
battery system; as the present instruments, necessitat- 
ing 220 and 550 volts for their successful operation, 
are not desirable nor practical enough for everyday use. 

“The wireless telephone of the future must be as 
flexible as the wire telephone of to-day. 

“Every farmer will be able to operate his wireless 
telephone, when the sending and receiving instruments 
will be housed in a box a foot square, without depending 
upon the lighting current for its operation.” 


It is a curious thing that we have world-wide radio com- 
munication today, but the very thing I predicted in 1911 has, 
as yet, not been accomplished. We still cannot talk to our 
neighbors by radio at will, and every farmer still cannot 
talk to his farmer neighbors via radio. 

No doubt, in the not too distant future, this important 
problem will be solved too; because mobile radio has become 
more versatile, and inter-communication sets have become 
smaller and lighter. As a matter of fact, the prediction made 
by me in 1911 has long been solved, theoretically as well as 
practically; and it would be indeed an easy matter for any- 
one to communicate with his neighbor today, if it were not 
for the radio law which forbids doing just this thing. 

Technically, there is no obstacle; it is just a matter, first, 
of not having a sufficient number of channels (wavelengths) 
and, secondly, our government insists that, in order to 
operate a private radio telephone, even of the simplest 
design, you must take out a license—to obtain which you 
must know the telegraphic code. 

The government quite wisely insists upon this because 
even the simplest transceiver (a combination radio-telephone 
transmitter and receiver) can get out of order easily, and 
the wavelength may shift. If that happens, there will be 
chaos in the radio spectrum—a thing that the Federal 
Communications Commission is most anxious to avoid. Per- 
haps at a later date, some means will be found to circumvent 
these difficulties; but today “personal” radio communication 
between your friends still lies in the future. 

In the meanwhile, other forms of communication are 
forging ahead rapidly, as indicated in my last month’s 
editorial entitled, “Private-Address Boom.” An entirely new 
industry has already sprung up in these new office, factory, 
and home inter-communications systems. A great deal of the 
present issue of Radio-Craft is given over to this interesting 
form of person-to-person communication, which uses radio 
instrumentalities, over existing electric wire systems. 

This again brings us to the old radio-broadcast problem 
of communication, namely, wired radio. 

Wired radio has been exploited by a number of large 
firms in several cities of the United States, wherein enter- 
tainment programs are sent over existent lighting wires 


Bes: broadcasting was invented, and before we had 


by means of radio-frequency currents. Instead of using a 
regulation radio set and an aerial, you merely plug into the 
nearest electric lighting outlet and, by means of a special 
receiving set, a few programs are thus received, The sponsors 
rent the sets to you at certain stipulated fees but, unlike a 
modern radio set, they give you little choice of programs. 
At the most, three or four can be chosen; whereas, with your 
regulation radio set, you can listen to hundreds of stations, 
if the selectivity of your set is fair. This is one of the reasons 
why wired radio has never made much headway in this 
country. 

Using wires for radio or rather “wireless” communication 
is not a new idea. Indeed, long before the advent of radio, 
when the telephone had just been born, in the early ’80s, 
it was found that, if you stretched a wire for over a mile 
or more, you could stretch another wire running parallel 
to it, almost a mile distant from it, and still hear the con- 
versations going on over each wire circuit. This was a purely 
inductive effect and had nothing whatsoever to do with radio. 
It is chiefly interesting because, in recent years, railroads 
have made use of telegraph or telephone wires running 
parallel to the train tracks to communicate with the trains 
en route. This was an old dream when Edison still was 
young, and he already had invented a system whereby, using 
such instrumentalities, constant communication could be 
maintained with moving trains. 

It is quite possible that such a system may be used before 
long by automobiles on the road. Practically every road of 
importance has a telephone or telegraph wire line paralleling 
it. It should be a simple matter to organize a service, whereby 
a special set installed in the car can be used for a two-way 
communication system without making use of actual radio 
waves. The means here would simply be by utilizing a 
capacity, or inductance effect (or a combination of both), 
the amplification to be effected by the usual vacuum tubes. 
With such a system, without disturbing the present wire 
lines, cars en route can be notified by a simple signalling 
system. 

In this manner, just for example, physicians can be 
notified on the road. Trucking concerns can be in constant 
communication with their drivers and, in case of trouble— 
tire trouble, collisions, etc.—the truck can instantly get in 
touch with the nearest garage or the home office. Such a 
communication system would not be expensive, and it could 
be installed in every car for between $30 and $40, or perhaps 
less. It would not take the place of the regular car-radio 
installation; it would be simply an auxiliary and much 
needed help for drivers of cars. 

Very frequently, for instance, at the time of a collision, 
it is difficult to get help or ambulance service, and passing 
automobiles must be relied upon to pass on information of 
the accident to the nearest police station or the nearest 
garage or service station. This may take anywhere from 
half an hour to two hours or more; and often, when minutes 
are valuable and when life is ebbing away, instant com- 
munication is needed, and needed badly. Anyone can realize 
this when he consults the mortality tables of automobile 
accidents in the United States, today. 
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The 20 ft. loop to aid plane dispatching. 


GIANT LOOP 
AIDS PLANE RADIO 


HE American Airlines, 

Tis month, completed the 

installation of a huge 20 

ft. loop aerial at Glendale, Calif., near 

the spot where one of the recent tragic 
plane crashes occurred. 

This loop, which is used with an 
800 W. transmitter is capable of sending 
code messages across the country, with- 
out relay stations and to send voice 
(modulated) messages over 500 miles. 
The transmitter is equipped with a dial- 
phone system for rapidly changing from 
day to night frequencies. 

The increased speed of sending mes- 
sages by the use of this “beam” trans- 
mitter is expected to increase the safety 
of plane dispatch—a much needed fac- 
tor, in view of the many air crack-ups. 

Machine keying is used to further 
increase transmission speed—a fore- 
runner of facsimile for planes (coming 
next winter! ). ; 


RADIO AIDS 
EXPLOSION VICTIMS 


HENEVER tragedy 
Wises its ugly head, 


radio plays an impor- 
tant part in the rescue and reconstruc- 
tion work which follows. The case of 
the gas explosion in the New London 
(Texas) school, last month, was no ex- 
ception. The small radio transmitter 
which had been put in operation in a 
Henderson hotel (near New London) 
only 24 hours before the disaster proved 
to be an invaluable aid in obtaining 
food supplies, antitoxin, medicine and 
men to help in the rescue work. Families 
in the district listened to the bulletins 
to hear about their loved ones. 
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A tug telephone (insert), and the land central. 


SHIP-TO-SHORE 
RADIOPHONE 


INCE the sea-going tugs 

S of the Atlantic Com- 

munications Corp. were 

equipped with the “harbor radio tele- 

phone service” of the W. E. Co. last 

month, several “life and death” calls 
have been made. 

The motorship Point Breeze sent a 
radiogram that one of the ship’s en- 
gineers was desperately ill. A radio- 
phone message to the tug Atlantic off 
Paulsboro, N. J., resulted in the man 
being picked up and transferred to an 
ambulance within 3 hours. 

Even quicker action was recorded in 
response to an emergency phone call 
from the tug Atlantic itself. One of the 
firemen was suffering from intense pain 
in the abdomen. Within an hour he was 
in St. Agnes Hospital, Philadelphia. 

Another man was taken off the tanker 
Karabagh by the tug Van Dyke. 

The use of the ship to shore radio- 
phone thus is proving to be a dependable 
life saver! 





The production department receives a call for so 


many loaves of bread .... 
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BROADCASTING AND 
TELEVISION 


S usual, in the fast mov. 
ing fields of radio broad. 


casting and _ television, 
there were numerous happenings of in. 
terest to radio men, last month. 

Chairman William P. Connery of the 
House Labor Committee told the Rules 
Committee that a radio monopoly exists, 
Mr. Connery named the NBC, CBS and 
MBC as “controlling all the best radio 
time and 96 per cent of all time.” 

Senator King of Utah accused the 
Administration of using the large net- 
works to aid the President’s court re- 
organization plan. Senator King said 
“In my opinion they are discriminating 
against the opposition.” Senators King 
and Wheeler plan an investigation of 
the F.C.C. and the large networks. NBC 
and CBS both denied the accusations. 

The Don Lee Broadcasting System 
broadcast what was called the first film 
premier via their television station 
W6XAO in Los Angeles. The picture 
was “Empire of the West.” 

A commercial television station was 
started at the base of the Eiffel Tower, 
to replace the present experimental 
transmitter. The new transmitter hav- 
ing 30,000 W. power is said to be the 
largest to be made, to date. 


PRIVATE ADDRESS 
IN BREAD FACTORY 


NE of the innumerable 

O uses for Private-Address 

Systems was brought to 

light last month—in a 

plant in Brooklyn, N. Y. 

The noise of machinery made it quite 

a problem to communicate from one 

department to another—an important 

item in maintaining smooth running of 

the plant. The P.A. system permitted 

workers to give and receive orders with- 
out leaving their posts. 

Many other useful applications for 

these units are mentioned in this issue. 


large baking 


And the shipping department is assured that they 
will be received on schedule. 
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IN REVIEW 


velopments. 





Radio is now such a vast and diversified art it becomes nec- 
essary to make a general survey of important monthly de- 
RADIO-CRAFT analyzes these developments 
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DOC BRINKLEY 
AGAIN 


OME time ago, we re- 
S ported the activities of 
one Dr. Brinkley, who 
“got in dutch” with the F.C.C. and the 
Interstate Commerce Commission about 
his advertisements of patent medicines 
and sex life over his Kansas station. 
Subsequently, Dr. “Goatglands” 
Brinkley hopped across the Mexican 
border and erected a 350,000 watt sta- 
tion—as near the border as he dared. 
For a time the Federal authorities 
were powerless to do anything about 
this situation—however, last month, 
charges were brought up by several per- 
sons before the F.C.C. charging that 
section 225-B of the Communications 
Act has been violated. (Section 225-B 
provides that any person, persons, or 
such, who send a record, a transcription 
or other material to a foreign country 
for rebroadcast into the U.S. must have 
a license from the Commission.) 
It seems that Doc Brinkley is back 
in hot water again! 


MOSCOW TO USE 
“SYNCHRO-OPERA” 


A NEW method of com- 


bining recorded music 

and singing with living 
actors, singers and musicians which has 
been developed by the American con- 
ductor, Vladimir Shavitch, to permit 
grand opera to be presented to the 
masses without great expense, has been 
adopted by the Soviet Fine Arts Com- 
missariat, during the past month. 

The Synchro-Opera, as Mr. Shavitch 
calls his new system, consists of a 
sound-film recording of orchestra and 
chorus of operas—with a small group 
of actual singers and a small supple- 
mentary orchestra. In the demonstra- 
tion given before the Commissariat, only 
34 persons were used, of whom 18 were 
hon-singers, yet the effect was that of 
an orchestra of 100 and a chorus of 50. 
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Three useful applications of the cathode-ray oscilloscope—in broadcast studios; 


NEW ELECTRON 
TUBE USES 


VEN with the myriad of 

FE applications to which 

electron tubes have been 

put, in the past, every day brings new 

and interesting applications of these 
“wonder bottles.” 

Last month, Industrial Britain, an 
English industrial magazine described 
how an electron tube which measures 
the conductivity of materials is being 
used to separate coal into its many 
sizes. Thus electron tubes replace the 
picking belt with a resulting increase 
in sizing speed. 

And in last month’s Coyne Graduate 
News, another interesting use of photo- 
cells in turning on and off a sprinkler 
to wet down coal before it is dumped 
from railroad cars, was described. Pre- 
viously, a man stationed at the switches 
controlled the sprinkler, but now, as the 
front end of the car passes before the 
electric eye, the sprinkler automatically 
goes on until the car passes. 


OSCILLOGRAPHS 
IN INDUSTRY 


EVERAL new commercial 
6 applications for cathode- 
ray tubes were brought 
to light, last month by Radio-Craft. 
The first is in the Columbia Playhouse 
of the CBS in New York, where two 
9-in. cathode-ray tubes are used to show 
the audience in the studio just what the 
voices and sounds look like. 
Oscillographs are also being used in 
conjunction with contact microphones to 
indicate the noise level of automobile 
transmissions. A demonstration set-up 
showing the comparison of old and new 
transmissions was displayed last month. 
Another use in the automotive indus- 
try is to test the sound-proofing of auto- 
mobile doors and walls. By this means, 
the minimum amount of insulating ma- 
terial consistent with good sound-proof- 
ing is determined. 
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to check the noise of gas motors and in sound-proofing. 





Photo G.E. Co, 
The latest picture of Prof. Elihu Thomson, 


DEATH OF 
ELIHU THOMSON 


ROFESSOR ELIHU 
Prromson, 83, dean of 
American scientists, died 
in his home in Swampscott, Mass., last 
month. He had been ill since January. 
Professor Thomson together with 
Thomas A. Edison, James J. Wood, and 
Charles F. Brush were the great quar- 
tet which created the electrical industry. 
Some of Professor Thomson’s many 
inventions were types of arc lights, the 
resistance method of arc welding, the 
repulsion-type induction motor, the 
magnetic blow-out type of lightning ar- 
restor, the oil-cooled type of transform- 
er, the constant-current transformer 
and the modern method of treating 
fused quartz. He held upward of 700 
patents in the U.S. alone. 

There was hardly any aspect of elec- 
trical science which Thomson was not 
associated with at one time or another. 
More than 10 years before Hertz dis- 
covered electromagnetic waves. Thom- 
son was demonstrating the transmission 
of signals without wires. He originated 
the 3-phase electric dynamo; developed 
the first practical wattmeter and liter- 
ally thousands of other useful devices. 



























Fig. A. Morning orders from the boss—the phone affords secrecy. 


HE INTER-OFFICE communicating system is more 

and less than a luxury in these days of new prosperity 

and business speed-up. It is, to put it bluntly, an indis- 

pensable convenience, without which no organization 
may function in a really efficient manner and especially 
where contact between officials is a customary, frequent, and 
very necessary action during the business day. 

To be practical on the one hand and available to individuals 
and concerns of limited means on the other, any such system 
must be simple in design, reliable in adjustment and per- 
formance, and, last but not least, inexpensive. It should 
use the A.C. line for hookup of individual units and be 
preferably of the carrier-signal design now so popular. 
Units themselves must be physically small and portable and 
must have a minimum of controls. 


THE RADIO-CRAFT COMMUNICATOR 

The Radio-Craft communicator unit has been designed 
to meet these requirements exactly. A 5-tube circuit (4, where 
the builder substitutes a single 25A7 rectifier-power tube 
for the 25A6 and 25Z6 used in the laboratory model), one 
tube of which is a rectifier and one a filament dropping 
voltage ballast, is used and is engineered to permit trans- 
mission or reception at will “a la transceiver.” The unit is 
thoroughly self-contained (1) with power supply and 
reversible speaker or “transducer”; (2) uses the A.C. line 
for connection to other stations; (3) is portable and ready 
for service whenever and wherever an outlet is available 
for plug-in; (4) has a jack to permit a sometimes very 
desirable headphone reception; and (5) is provided with 
pilot lights indicating “send” and “receive”, a gain control, 
and a send-receive switch. The cabinet is extremely small 
(6 x 9 x less than 5 ins. deep) and is of metal to prevent 
R.F. radiation. The whole construction is extremely com- 
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Fig. 2. Difficulties in split phase lines are avoided in this way. 








MAKING 
RADIO-CRAFT 
CARRIER 


This is the "baby brother" of the deluxe in. 
terphone which was described in the May 
issue. 


PART | 
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mercial and attractive in appearance and may be dupli- 
cated almost over-night by any radioman. 

Tubes in the lab. model are run at slightly less than rated 
filament voltage to preserve their length of life, as the job 
will be used in service without turn-off 10 hours or s 
each day. 


THE CIRCUIT—GENERAL 

The detector-oscillator is a 25A6 triode-connected (screen. 
grid and plate tied together) and wired in an ultraudion 
and very simple and effective circuit. Transformer I.F.T.1, 
by the way, may be anything—an I.F. transformer “as is”, 
one with turns removed to permit tuning up to any desired 
frequency, a broadcast R.F. transformer tunable to a point 
below or above the regular broadcast channels, or simply a 
home-made single-winding coil tuned by a trimmer con- 
denser to any desired operating frequency. (The RF, 
chokes must, of course, be effective at the desired wave- 
length.) In the lab. model a 456 ke. I.F. transformer is 
employed, a 16 millihenry choke serving to keep the RF. 
out of the A.F. portion of the circuit. 

The transformer output winding need not be used. Some- 
times, however, where C7 is tied directly to the oscillating 
circuit at point Y and wired to the A.C. line, the load may 
prevent circuit oscillation, and looser coupling through the 
second winding may be found advisable. For that reason 
such connection is shown in the circuit diagram. 

Units R1 and Cl are the gridleak and condenser, whose 
values are such as to permit super-regeneration when we 
are receiving. Tube V2 is the 25A6 modulator-power ampli- 
fier and V3 is the 6F5 voltage amplifier for the speaker 
used as microphone. A 4-pole double-throw switch permits 
speedy changeover from receive operation to send. Coil Tl 
is simply a universal output transformer with voice-coil 
winding unused. The speaker is a 5-in. permanent-magnet 
job provided with a high impedance (10,000 ohm) trans- 
former. It works exceptionally well as either reproducer or 
microphone. The power supply is quite conventional and 
uses the familiar 25Z6, a 300-ohm A.C.-D.C. choke, and two 
8-mf. electrolytics. 

The voltage output from the rectifier is approximately 
110, with the measured D.C. and filtered output something 
like 100 V. on “listen.” On “talk” some trouble may be 
experienced in getting a decent “B” voltage, as the triode 
connected 25A6 oscillator draws a rather high current. It 
might be said here and now that some builders may not be 
able to use such a tube as oscillator because of its high 
drain and that a 6C5 or 6J7 pentode will perhaps have to 
be substituted. Power output (carrier) will in such cases 
be much lower than that afforded by the 25A6 but should 
be quite sufficient for ordinary communicating purposes 
Full plate modulation with the audio set-up recommended 
will be of course facilitated. 





THE CIRCUIT—FOR RECEIVING 

On “listen”, R2 is not connected to ground, The 25A6 or 
6J7 acts as detector, and the A.F. is fed through RFC2 to 
either R9 or R5, as we prefer, and as individual circum- 
stances dictate. Parts R9 and C8 may be both eliminated 
where the feed connection is made to R5. Resistor R65, how- 
ever, must be a high resistance (0.25-meg.), and the “B 
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THE 
SIMPLIFIED 
INTERPHONE 


Designed under the direction of Raymond Adams, this 
device represents the simplest type of carrier-current 
Private Address system which can be used dependably. 
The cost has been reduced to the lowest value consistent 
with really good results. 


voltage from this resistor to and through RFC2 may be too 
low to permit detector circuit super-regeneration. 

Super-regeneration, as we have suggested, may or may 
not be desired for the detector. It will, of course, permit the 
development of an exceptionally strong signal. (The R1-C1 
combination oscillates at a high audio frequency and pre- 
vents the circuit from actually oscillating at R.F.) If we 
do want it, we must feed the audio output from RFC2 to 
R9, which should have a low enough resistance to afford 
a detector plate voltage high enough to develop if not 
actually cause (because of the super-regenerative action) 
circuit oscillation at radio frequency. Then again R9 re- 
sistance must prevent any such thing as a “B” voltage 
at the detector which is so great that circuit oscillation will 
result in spite of the action of R1 and C1. A value of 50,000 
ohms should be satisfactory, but that is said with the warn- 
ing that the values of both this resistor and the fixed con- 
denser C2 are quite critical and may be individual for the 
individual construction. 

On “listen” the 6F5 is or is not used as audio first ampli- 
fier, as the case may be. The second 25A6, however, is 
employed and feeds its output to the speaker through the 
condenser C13. For headphone service, the jack opens the 
speaker circuit and connects the plugged-in phone from C13 
to “B minus.” 

The chassis is connected to “B minus” only through C16. 
Returns for both electrolytic filter condensers and all bypass 
condensers go to “B minus.” The “B plus” is bypassed to 
chassis with one small condenser, C17. 


THE CIRCUIT—FOR TRANSMISSION 
On “talk”, R2 (10,000 ohms) is connected to ground to 
cause strong 25A6 or 6J7 oscillation and to stabilize the 
circuit. The circuit is now, of course, developing a healthy 
R.F. signal at the desired frequency as determined by I.F.T.1. 
The speaker connection is shifted from T3 to R3 and the 

















Fig. B. The compact construction and layout of parts are evident. 


input to the 6F5 voltage amplifier, which builds up the voice 
frequency A.F. and feeds it to the second A.F. stage, V2. 
Tube V2 is now operating to modulate V1, whose plate 
voltage is supplied from the center-tap of T1. 

As we have stated earlier, there may be difficulty in 
making a 25A6 oscillate in the V1 position because of high 
drain, large drop across ch., and low available plate voltage. 
In such a case the 6J7 stands recommended as signal gen- 
erator. Here, as the A.F. developed by the audio system 
may be more than enough to fully modulate the signal, we 
may substitute a 25A7 in the output stage, using its ampli- 
fier section as modulator and its diode section as “B” 
voltage rectifier. Its use will, of course, require employ- 
ment of a ballast of different rating than the one specified. 
The total voltage drop across the series filaments will be 
reduced to 37.6 (with a 6J7 in V1 position), and the ballast 
must drop the line voltage to this new figure from 117.5 V. 
RMA line standard. 


OPERATION 

Most “convertible” mikes (speakers used as mikes) have 
pronounced and not at all desirable low-frequency response 
causing “boomy” transmission and sometimes unintelligible 
speech. It may be necessary to reduce the size of C8 (if it 
is used) in order to prevent bypassing of higher frequencies 
and further emphasis of “lows.” Using the constants given 
in the circuit diagram, satisfactory operation will be had— 

(Continued on page 744) 
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Fig. 1. The schematic circuit at A; the List of Parts gives the values of the components. The detail at B shows how an equalizer is connected if needed. 
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R. R.-Diplomat Limited is now equipped with 












Photo—National Carbon Co. 


7-tube radio receivers. The aerials are under-car auto aerials 


about 3'/, ft. long, but mounted a few ins. above the car roof. No other equipment is needed for interference elimination. 


An Evanston, Ill., 
the hospital via the police department. Suc 


olice ambulance is now coupe 








Photos 





A PORTABLE 
RADIO RESEARCH LAB. ji: 


TI R. H A R RY ROW E M | M N OittHOOOONNKNONMNNNNND 


Harvard University has recently 

constructed an experimental car to 
be used in a variety of new radio in- 
vestigations. Experimental trucks have 
often been used and other agencies in- 
terested in some special type of en- 
gineering application. Ordinarily these 


Tie CRUFT LABORATORY of 


3 


WE. 
i tae | 


trucks have been employed in making 
surveys of field strength produced by a 
definite transmitting station, or in re- 
laying special broadcasts to a control 
station. 

The new portable laboratory differs 
from these previous experimental trucks 
in purpose and in construction. It is 
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Photos—Generai Electric Ca 


é : ie Crosley Radio Corp. Meteorograph radio balloon re 
ed with a 2-way radio system to permit instant communication with 
calls as instructions to prepare the operating room, etc., are made. 


turns by parachute after the bal 
loon has exploded. (See page 733) 


Harvard Research Lab. 
is equipped with a mo 
bile radio lab. for scien: 


designed to carry on in the field a wide 
variety of scientific measurements 
which have hitherto required the facili- 
ties of fixed stations, and to undertake 
new types of experiments which could 
not be performed in ordinary laboratory 
buildings. For this reason the new car 
carries equipment which is novel in de 
sign and extremely flexible in operation. 

The new developments are based on 
experience previously obtained by the 
Cruft Laboratory staff in less-extensive 
field measurements, involving the use 
of two automobile trailers. More than 
a year ago echoes of radio signals were 
recorded automatically on photographie 
paper at points many miles distant from 
Harvard University and were compared 
with echoes received in Cambridge, close 
to the transmitting station. In this way 
it was possible to obtain an indication 
of the movement of individual clouds 
of electrons, drifting over the earth at 
a height of approximately 100 kilo 
meters (62 miles). The echoes appeared 
and disappeared several minutes earliet 
(Continued on page 744) 
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RADIO TRUCK 
AIDS 


NEWS “SCOOPS” 


Radio transmitter, pack transmitters and a 
photo-transmission machine permit spot 
news items to be rushed to editor, post haste! 


STO D D A R D W H IT ia TT 


HE LATEST development in the newspaper and radio 
T wore a unique journalistic achievement, is the brilliant 
red radio and photographic field car of The Detroit News. 

The mobile unit, seen as a pioneer in a new field of news- 
gathering, was specially designed by automotive engineers 
in co-operation with the paper’s radio and photographic 
experts. 

Wherever an important news story “breaks,” the mobile 
wit is designed to speed to the scene, carrying a crew of 
reporters, photographers and radio announcers and tech- 
nicians. Despite its total weight of 8,800 pounds, plus the 
weight of the crew, the mobile unit will have a top speed 
of 65 miles an hour. In addition to the news-gathering crew, 
the unit carries a technically trained crew, including a 
master mechanic to handle motors, generators and main- 
tenance; a radio engineer, a photographic technician, and 
a general helper. Pack transmitters, of which the first two 
of several contemplated already are installed, enable an- 
nouncers of WWJ, and W8XW4J, the paper’s ultra-high fre- 
quency station, to describe any sort of important news event 
to the radio audiences. 

(Continued on page 745) 


Radio equipment in the rear compartment of the truck. 
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RADIO & PHOTOCRAPHIC FIELD CAR _ 
MOBILE UNIT NO. 





The external appearance of the news truck ready for calls. 





The Detroit News car and plane shown here work together. Note the rod 
aerial on the back of the truck. 





The photo-transmission equipment in the rear compartment. 
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Fig. A. An interphone ties the trailer to the car. 


“Mi JONES” .... a clear, dis- 
tinct voice on your desk calls. 

“Yes” you reply, without 
moving from your work. 

“Mr. Smith to see you.” 

“Ask him to come in.” 

This is a typical conversation on a 
modern private-address system. Not one 
moment wasted—no irritating bells or 
buzzers—no necessity to stop what you 
are doing or to turn to listen to your 
secretary. The voice at normal voice 
level is heard from a small, attractive 
box on your desk—the private-address 
unit. 

And with this same unit, you can 
speak to the reception clerk—the stock 


THE 


PRIVATE-ADDRESS FIELD 


A short resume of the possibilities of private address as a 
source of income to radio men is presented. 


R. D. WASH B U RN E HOLUUAUALADEVAUAOONDUDODODODEDODEOEOOOOLOOOOOOODOGEUOOOODADEDEOODEDOOOOOOOOUOUEUONEUOGOOENOOOODAO OOOO ADEUOOOOOU NO OOO ONONiNNNN 


department—your secretary—your busi- 
ness associates in adjacent offices or in 
fact any part of your business estab- 
lishment which is provided with one of 
these indispensable units. 

This is the explanation for the Pri- 
vate Address Boom! 


cations of the private-address system 
would fill more space than this entire 
article. They can be used in dozens of 
different ways in homes, offices, hospi- 
tals, restaurants, hotels, warehouses, 
(Continued on page 759) 





People every- 
where have been 
intrigued by the 
possibilities of 
these simple little 
units which only 
have to be plugged 
into the nearest 
outlet to permit 
direct conversation 
to any point on a 
local power line cir- 
cuit. The possible 
uses are almost un- 
limited. 

Even to mention 





SHIPPING 
ROOM 








a few of the appli- 


Fig. B. A cross-section of a typical private-address installation, 














casual observer, there are over 

250,000 auto trailers in use now in 
the United States. These modern “cov- 
ered wagons” will be found in every 
nook and cranny of the-country—and 
they are becoming such an important 
part of American life that towns 
are setting aside trailer camps, parks 
and “auto courts.” 

And these “rolling homes” are not 
the crude boxes on wheels that our an- 
cestors used in their trek across the 
country. The demand of the American 
people for “all the comforts of home,” 
wherever they go, has been adequately 
answered. Such conveniences as refrig- 
eration, heating, running water, elec- 
tric light and even—radio—are regular 


G cama ate as it may seem to the 
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features of the 
modern trailer. 

In the last two 
items, alone, lies a 
lucrative field for 
the up ’n’ comin’ 
Service Man. These 
trailers must be 
serviced; their elec- 
tric power plants require attention; the 
lights burn out; the batteries run down; 
the radio sets need service, etc. 

Then too, there is the possibility of 


Photo—Zenith 
Fig. A. A type of radio set, especially made for trailer use. 


TRAILER RADIO 


The fact that there are over 250,000 trailers 
in the U.S. waiting for radio sets should 
be "a word to the wise" to Service Men. 


C. W. PALMER onium uoneMHMMMMMMMNN 


selling “new gadgets” to add to the 
comfort of the trailer dwellers. For ex- 
ample, a radio set of special design to 
withstand the rigors of outdoor life and 
much bouncing and vibration (such as 
the one shown in the photo and the 
schematic diagram) yet attractive 
enough in appearance to be used in the 
deluxe type of trailer, can be sold to 
passing trailer owners. Or, as shown in 
the cover illustration of this issue, 4 
“Private-Address” system can be in- 
(Continued on page 760) 
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Fig. |. Circuit of the trailer radio set—use it home, after a trailer "'season""—shown in Fig. A, above 
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NEWEST 


CAR-RADIO IDEAS 


Recent innovations in car-radio equipment have greatly 
improved both the appearance and efficiency of the sets. 
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Fig. A. The new type of “‘fishing-rod" aerial. A 
knob on the header bar controls either the raised 
(DX) or lowered paw pe | position. An extension tele- 


scopes into the rod shown, making the extended 
length 30 ins. 





bes TONE CONTROL 4 






VOLUME 
CONTROL 











Fig. B. The stream-line steering column remote 

control of the Zenith line. Note the tone and 

volume controls. A driving-safety feature is that 
only the scale and pointer are illuminated. 


N A RAPIDLY-expanding business 
such as the auto-radio industry, it 
is only natural that, in a year’s time, 
many novel and interesting changes 

will be made in the appearance and 
operation of the products. 

This year, however, auto radio has 
outdone itself. The innovations which 
have been incorporated in the new sets 
are far beyond the expectations of even 
Ol’ Timers who have seen radio grow, 
from a few crude experiments, into a 
vast industry, in a matter of 2 decades. 

Local-Distance Antenna. An idea of 
some of the outstanding innovations in 
the new car sets can be obtained from 
the photos on this page. Take for ex- 
ample, Fig. A. This is the latest type of 
“fishing pole” aerial, made by Ford- 
Philco, which is now mounted on the 
top of the car instead of the bumpers 
and is arranged to swivel by turning a 
knob on the header-bar of the car. By 
rotating the aerial to either the up or 
down position, the sensitivity and pick- 
up can be adjusted to suit conditions, 
without leaving the driving seat. Within 
the aerial is a 12-in. rod for reserve 
use which may be extended when it is 
desired to increase the intensity of 
broadcast signals. The aerial and exten- 
sion have a total length of 30 ins.! 

Streamlined Remote Control. The re- 
mote control tuning head shown in Fig. 
B, made by Zenith, is called a stream- 
lined type and is certainly neat in 
appearance. The sensitivity and tone 
controls are edgewise-mounted thumb 
dises instead of the usual knobs. 

Improved Dash Control.* The dash 
control shown in Fig. C, of the back- 
illuminated type, is designed to fit 
a large number of cars, by means of 
plates which match the dash fittings. 
A carefully-machined gear train car- 
ries the knob motion to the dial drum. 
Large, easily-grasped knobs make tuning 
and volume adjustments possible with- 


(Continued on page 746) 
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Fig. C. The universal remote control unit. 
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Fig. D. Spring mounting of Zenith sets. 


1937 











Fig. E. The new Philco car-top aerial which is 
bolted or cemented to the car. 


Fig. F. The combined sensitivity and tone control 
used in Motorola sets. 




















Fig. G. This unit permits tuning from the back 
seat of the car as well as at the dash. 





Fig. H. Stations are tuned-in by just pushing the 
5 buttons on this steering-column unit. 
















Fig. |. The Arvin antenna filter provides high gain. 
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THE NEW 


INTERPHONES 
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A resume of some of the many commercially 
available private-address systems of both 
the R.F. and the A.F. types. nter-station 
and master controlled systems are shown, 











Phileo Phone, A master contro] unit (shown above—right) with volume 
control, selector switch and “talk”-knob used with 1 to 4 remote units 
comprises this A.F.-type system. A 4-tube A.C.-D.C. amplifier in the 
master unit provides the necessary gain for normal voice sound level. 














Universal Microphone Co., Ltd. 
A French-phone comprising trans- 
mitter and receiver is the distinctive 
feature of this common-battery sys- 
tem which permits any number of 
stations to be used—and selectively 
called, An amplifier is not needed. 








Transducer Corp. Three different 
methods are provided by this system 
which employs the distinctive ‘“‘bul- 
let-phone.” The first system uses one 
amplifier with a master station and 
1 to 4 remote stations. The second 
system employs only 2 stations which 
may call each other at will. The 
third system uses all master units 
and is the most flexible of the three, 











Operadio Mfg. Company. This 
audio-type interphone is available in 
3 types for communicating between 
any 2 persons; a return speech sys- 
tem with a master station and 1 to 
10 remote stations; and the inter- 
communicating system comprising 
8 to 11 master stations with selec- 
tive switching. 

















Remier. With this interphone sys- 
tem a normal voice can be picked up 
from 25 to 75 ft. distant depending 
upon the noise level. A single wire 
connects the stations. Three systems 
are available:—between 2 stations; 
between 1 to 13 master stations; 
and between a master station and 
1 to 12 outlying stations. 

The units are of the A.F. type 
operating from either A.C. or D.C. 
lines. A key switch controls “talk’’- 
“listen” circuit. 





Transfone. This carrier-type inter-office communicator operates from 
either the D.C. or A.C, 110-V. line and does not require interconnecting 
wires. Any number of stations may be used, each having its own oscillator 
and amplifier. Condenser jumpers are needed on 8-wire lighting systems. 
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Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device. 
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Webster Teletalk. Both the selec- 
tive and non-selective communicat- 
ing systems of the A.F.-type are 
available from this manufacturer. 
The units may be operated from 
either A.C. or D.C. and at 2,000 ft. 
distance no reduction in volume 
level is noticeable. The master selec- 
tive unit is shown above. Outlying 
stations contain only a speaker. 














Allied Radio Corp. Four system 
are available in this A.F.-type inter. 
communicator:— Ist, a complete 
2-way system; 2nd, a master statios 
system accommodating 4 outlying 
units; 3rd, a master station system 
which accommodates 6 outlying sta- 
tions provided with 50-ft. cables and 
plugs; and, 4th, a “private” system 
between 2 stations. 








The P.D.Q. System. An automatic 
central is used in this audio system 
which accommodates up to 9 sta- 
tions. Three set-ups may be had: 
(1) the group-call system, (2) selec- 
tive speech system with one master 
control, and (3) super-selective 
system with individual master con- 
trols. 











Communo-Phone. This carrier-type 


communicator permits communica- 
tion between 2 stations without con- 
necting wires or even without the 
use of condenser jumpers in split- 
phase systems, even though one of 
the two stations may be on a differ 
ent A.C. line from the second or 
one station is plugged into a D.C. 
outlet and the other into A.C.! Five 
tubes are used in the amplifier in 4 
specially-designed R.F. circuit which 
provides sufficient R.F. output 
feed signals over long power lines 
and across phase windings of power 
generators. Has combined switch and 
volume control, and 6-circuit double 
throw “talk-listen” switch. 





Webster Amplicall. Four circuit 
arrangements are provided by this 
company, First, a call system which 
provides only 1l-way conversation ; 
2nd, master station unit in multiples 
of 2 to 10 stations; 3rd, 2-station 
system each having its own ampli- 
fier ; and, 4th, selective system using 
1 to 10 amplifiers at separated 
points. Uses interconnecting wires. 











~ # a ait i ws 

The Radolek Co. A selective A.F. system using a master unit and 1 to} 
outlying stations is the essential part of this interphone. The amplifier 
in the master unit contains 3 tubes—a 6C6, a 43 and 25Z5 for A.C.-D.C 
power supply. Interconnecting cables are used between the master and 
outlying stations. 
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Communo-Phone. This R.F.-type interphone de- 
velops a sufficiently strong carrier to pass from 
one A.C. line to another without connecting 
wires or condenser jumpers. It will work over 
long power lines and across phase windings of 
power-line generators. The type 43 tube (A.F.3) 
in the diagram above is the speech modulator in 
the “talk” position. 

Remler. An A.F. circuit system is used, with 
a single conductor and shield-return between 
stations. Three systems are available—(1) mul- 
tiple-station with master station and secondary 
units; (2) 2-station system, shown in the circuit 
at right; and (3) all-station selective system 
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REAR OF 
\ CHASSIS 
STATION SELECTOR PWR SWITCH, Sw 2 
(SHOWN IN OFF POSITION, TURN SW 
CLOCK-WISE FROM FRONT OF AMP 
FOR ON” POSITION AND SELECTION 
OF INDIVIDUAL SPEAKERS 





TALK-LISTEN SWITCH, SW 3 
1M LISTEN” POSITION 
TURN SWITCH CLOCK-WISE FROM FRONT OF Amp. 


FOR “TALK® POSITION 








< i 
= 
4 
“\— TERMINA 
FOR TRANSOUCER T- ’ ; STRIP 10 LINES 
10 MF: : | 2 ae Me ey 
~ C o14-me ~ COMMON 5000 / L a S/ (C 
AMPLIFIER~ OHMS  0.5-MEG. VOL.CONTROL 10MF. 150 OHMS 110V,, AC-DC, 
— 7 TiO waar [mich Te ro ; Transducer Corp. The interphone shown above 
“ty. “Bros 6kSG / 4 OK56 iA66 cme i SJ is an A.C.-D.C. type unit using the A.F, prin- 
CONTROL d ¢ v2, . ciple in which a single amplifier is used with 
xy, 4 Y, the “bullet-phone” units in either 2-way or 
0s: 99 206 f ’ master selective systems. A third system permits 
aw LST calling from any station (3 or 4 stations) and 
24 foal 7 as uses individual amplifiers. 
we , 006- > x, Phileo Phone. This communication system 
we 049- n4 s calls for a master control unit which permits the 
Yaw Owns ony Aa use of 1 to 4 remote units. The circuit of the 


master control (an A.F. type) is shown at the 
left. Only one amplifier is required. 

Wright-DeCoster, Inc. This well-known manu- 
facturer has designed a system, shown by dia- 
gram below, of the A.F. type (A) which fea- 
tures a busy indicator (C) and input equalizer 
(B) for attenuating the low-frequency output, 
to reduce hum response, of Nokoil (“P.M.") 
speakers used as mikes, 
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CAR-RADIO 


RECEIVERS FOR 1937 
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Car-radio improvements this 
year, over last, are many, 
Note the availability of 
automatic frequency control, 








rns 








, General Electric Co, 
Car-radio set with automatic frequency control. 








Galvin Motorola 
Has ‘‘acoustinator’’ tone and sensitivity control. 

















es . Zenith 
Sensitivity, 0.9-microvolt; output, 9 W. 

















P . Wells-Gardner 
Has automatic bass compensation at low volume. 


General Electric Co. Here is a modern, 8-tube 
car-radio receiver, the FA-80, built around the 
characteristics of the new line of G.E. metal 
tubes. Its outstanding feature is the use of 
AUTOMATIC FREQUENCY CONTROL (which 
automatically corrects slightly off-tune adjust- 
ments), for added driving safety. Range, 540 to 
1,600 ke. ; output, 4 W.; has A.V.C. and antenna- 
matching facilities. See circuit page (facing). 


Galvin Motorola. Features of this 1937 deluxe, 
“Golden Voice” car-radio set: Reversible-phase 
“magic eliminode,” 8-in. P.M.-type reproducer 
with adjustable tone chamber for compensating 
car acoustics, “‘acoustinator” tone and sensitivity 
control, A.V.C., push-pull output at 13 W., 
inter-carrier noise suppression knocks down off- 
signal noise in 10-to-1 ratio, “A” drain is 7 A., 
antenna-matching control. See circuit. 


Zenith. Here is an 8-tube, high-quality automo- 
tive-radio receiver, type 8-M-195, with a maxi- 
mum sensitivity (at 1 W. output) of 0.9- 
microvolt; maximum available output is 9W. 
Operates on car antenna or any of following 
types: undercar, over-the-top (sedan), over-the- 
top (coupe), “fleet wing,” and, bumper pole, 
all of which are available from the same manu- 
facturer. Equipped with both built-in noise filter 
and provision for plugging-in either or both of 
2 loudspeaker types (dash and header). 


Chrysler. One of several features in this 
model C-1450, 6-tube Chrysler-Philco radio re- 
ceiver in the availability of an additional, rear- 
seat loudspeaker called the “‘comfortone courtesy 
speaker.”” The manner in which the dual-unit 
set conveniently mounts under the instrument 
panel is illustrated. Designed for use with either 
a “roadway dual” or a “skyway” antenna, 











, A - , Sparton 
A recessed wing-nut is a servicing convenience, 


Wells-Gardner. This latest 6-tube, Series 6J 
car set is of single-unit type, with remote control 
Has an output of 6 W. from a 6A6, and has a 
sensitivity of 1 microvolt (absolute). Tone con- 
trol is continuously variable. One-hole mounting. 
The “A” drain is 8 A. Circuit develops AUTO- 
MATIC BASS COMPENSATION at low-volume 
levels, Frequency range: 535 to 1,575 ke. 


Crosley Roamio. In addition to having a con- 
tinuously-variable tone control this Roamio 
model A-177, 2-unit set includes a music-speech 
switch ; this 7-tube receiver is also provided with 
under-dash and regular (or special General 
Motors) header loudspeakers. Sensitivity is 1 
microvolt; output, 9 W. A new-type A.V.C. is 
used. See circuit page (facing). 

Sparton. The _ easily-serviced, 6-tube, dual- 
speaker car set illustrated incorporates adjust- 
ment, available at side of case, for matching 
into various types of antenna inputs. Includes 
both drum and header loudspeakers. Recessed 
wing-nut affords rapid accessibility for tube 
removal, etc. 


DeWald Motortone. Upon mounting this radio 
set on the firewall of the car the reproduction 
is projected, from the sloping speaker, at angle 
and, states the manufacturer, “without reper- 
cussion.” The chassis utilizes 5 tubes, and iron- 
core antenna coil. Note the following service 
features: may be mounted without removing 
any obstructions from the dashboard; individual 
construction permits removal of chassis from 
case without unsoldering wires; tubes and vibra- 
tor may be replaced without removing chassis 
from container. 























Chrysler 


Includes "'comfortone courtesy speak- 
er'’ (not shown), under the robe-rail in 
front of the rear seat. 


Crosley Roamio 
In addition to a continuously-variable tone control this 7-tube set includes a 
music-speech switch for more convenient tone adjustment. Two loudspeakers 
(l—under-dash, and !—header) are included; a 
shown. A "tear drop" type of steering column control is used; also avail- 
able is the airplane-type remote control. This set, states the manufacturer, 
requires no sparkplug suppressors; and, has “automatic dial logging." 
Home-set fidelity is due, in part, to the use of an 8-in. speaker with 


back-pressure release. 


M. header unit also is 














DeWald Motortone 
Service Men will find this set easy fo 
service. 


Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. 
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General Electric FA-80. Of exceptional 


interest 


in connection with this circuit is the use of the new series of G.E. metal tubes; 
Automatic Frequency Control. The circuit shown here is taken from the Revised Preliminary Service Notes. The A.F.C. circuit affords a desirable 


and the inclusion of 
“safety factor” 


—the driver has only to tune to the approximate setting of a given station and the circuit then automatically does the vernier tuning. 
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Crosley Roamio model A-177. Here is a diagram that shows how the new "G"' or octal-base 
is @ special noise-reducing A.V.C. circuit. The circuit accommodates dual loudspeakers; 


lass tubes are used in a modern, high-gain circuit. Also Included 
it also provides for a special General Motors header loudspeaker. 
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Galvin Motorola. 
control 
Power-output rating, is accomplished by using a class B output circuit. The "Golden Voice” model is diagrammed. 


matchin 
this hig 


RADIO-CRAFT 


and the connections of the 


for JUNE, 





“‘acoustinator"’. 
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The output is 13 W., with only 7 A 


An outstanding feature of this | circuit is the low current drain from the car's serene battery. 


Other 


oints of interest are the antenna- 


"A" drain. Exceptionally low "B" drain, for a set of 
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MOTOR - DRIVEN 
ALTERNATOR 4 
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HE FIRST PART of this article 

briefly described the motor-driven 

alternator as well as the circuit of 

this advanced-design, high-fidelity 
amplifier. 

Among the unusual features included 
in the design of this novel amplifier be- 
sides the motor-driven alternator sys- 
tem of providing equivalent and highly 
efficient operation from both 110 V. A.C. 
and from a 6-V. storage battery, is the 
new 2-phase fixed-voltage rectifier and 
low-distortion cathode-type driver. 


ALTERNATOR DESIGN FEATURES 

The“heart” of this unit (illustrated in 
the May 1937 issue, page 665), consists 
of the 4 synchronized make-and-break 
contacts which are constructed of spe- 
cial tungsten-silver alloy, noted for its 
wear resisting and unusually low con- 
tact resistance. Of paramount im- 
portance in the design of this unit are 
the individual contact adjustors which 
enable large amounts of current to flow 
in the primary winding with minimum 
loss of power across the contacts then- 
selves. The coupling spring is driven 
by an eccentric cam on the motor rotor. 
This drive provides for positive contact 
pressure—an important advantage over 
usual magnetic-drive vibrators. 


Another design feature of unusual 
interest is the fact that it can never 
“stick” or “burn” because the “Stand- 
by” and “On-Off” switch circuit is so 
arranged that voltage cannot be applied 
to the contacts while in a motionless 
state. 


As will be noted from the schematic 
diagram, Fig. 1 (see May 1937 issue, 
page 665) the standby switch is wired 
in series with the positive side of the 
motor and the center-tap of the 6.3-V. 
winding so that voltage is applied only 
after the motor is in operation. 


The contacts themselves are welded to 
special springs characterized by high 
electrical conductivity, high resistance 
to heat, and unusual strength. Each one 
of the springs is “backed up” by a husky 
brass conducting strip so as to further 
reduce the internal resistance of the 
alternator circuit. This feature is of 
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Fig. B. The appearance of the amplifier, ready for service. 





paramount importance particularly in 
view of the fact that approximately 15 
A. pass through this circuit. If it had a 
contact resistance of 0.1-ohm, it would 
develop a voltage drop of 1.5 V. and 
dissipate 22.5 W. needlessly. 


2-PHASE BRIDGE RECTIFIER 

The operation of this rectifier system 
can be best understood by reviewing the 
analysis of the rectifier system utilized 
in the “Direct-Coupled 30-W. Beam 
Tube Amplifier” described in the March 
and April 1937 issues of Radio-Craft 
(pages 534 and 601 respectively). 

The unconventional design employed 
in the rectifier circuit of this highly 
efficient amplifier is hinged around the 
“grounding” of all plates of the 6X5 
tubes used as half-wave rectifiers. This 
brings the center-tap of the high-voltage 
secondary approximately 330 V. off 
ground (at a positive potential). An 
additional hundred volts is added on to 
this by utilizing a series-aiding conven- 


INTRODUCING— A 
CATHODE-DRIVE 


HIGH-FIDELITY 
32-W. BEAM 


AMPLIFIER 


Conclusion of this article, which discloses 
a new idea in amplifier design, is given. 


A. C. SHANEY 
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PAGING 
THE SERVICE MAN 


Show this issue of RADIO-CRAFT to the 
Service Men whom you know; they prob- 
ably will be pleased to note the ser- 
vicing material which this June issue of 
RADIO-CRAFT contains—including the 
various schematic circuits of broadcast 
receivers, communicators, trailer and 
car-radio sets, etc. 


You may want to suggest to these Ser- 
vice Men that they ask their local maga- 
zine dealer to put in his order today for 
the forthcoming July special Service 
Number which will contain even more 
information of time- and money-saving 
value to the Service Man. 


A few of the items planned, in addition 
to the usual range of articles, for July 
RADIO-CRAFT: modernizing old radio 
sets, adding volume expansion, new cath- 
ode-ray testing units, eliminating inter- 
ference, 4 radio servicing Data Sheets, 
2 pages of Operating Notes, a test loud- 
speaker, coil and condenser testing, an 
infinite-ohms/volt meter, etc., etc. 
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tional full-wave rectifier. (A 6N7 is 
used for simplicity of design, though 
any other full-wave arrangement may 
be used provided sufficient current is 
rectified.) Naturally the cathode of this 
rectifier is approximately 100 V. more 
positive than the center-tap of the high- 
voltage secondary and is, therefore, 430 
V. above ground. 

At first glance it might appear that 
this extra voltage comes from nowhere, 
but it actually is provided by rectifying 
one phase of the alternating high volt- 
age which is ordinarily disregarded. 
This system may be likened to an off-set 
voltage-doubling arrangement which 
provides fixed voltages for the plate 
(400 V.) and screen-grid (300 V.) of 
the 6L6 power tubes as well as for the 
plates of the driver, voltage amplifier 
and preamplifier tubes. The advantages 
of this type of power supply system 
were completely covered in the Febru- 
ary 1937 issue of Radio-Craft, page 476. 


LOW-DISTORTION CATHODE-DRIVER 
SYSTEM 

This degenerative system is highly 
recommended whenever it is necessary 
to obtain maximum efficiency from the 
power output tubes. Naturally if grid 
current is drawn during any part of 
the input cycle ordinary methods of 
inverse feedback cannot be utilized as 
considerable grid circuit distortion will 
predominate. Aside from this fact, 
assuming that the output tubes do not 
draw grid current and are in them- 
selves of high-fidelity design, the driver 
itself may be characterized by inherent 
distortion. The output would therefore 
contain this distortion in an exaggerated 
degree. 

The degenerative driver shown in the 
schematic diagram utilizes a special 
input transformer connected in the 
cathode circuit of the driver without 
the usual plate load. An additional 
cathode resistor is connected in serles 
to provide a suitable bias. This resistor 
network is bypassed to avoid unneces- 
sary degeneration. 

Because this driver is of a degenera- 
tive nature, a high input signal is Te 
(Continued on page 747) 
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A KIT-TYPE 


CARRIER INTERPHONE 


Because this unit has been made available 
as a kit, it is simple to make and low in cost. 


N. ADELMAN VOUUUDESUDODAOUEU ALAA EDOUAOUEUEUODETADEDOOU OOOO AGE OUAEOEDEDEDADNOD EDN EU AD OD UU UME MODEM EDE ETE 


type interphones is unlimited is to 
make a statement that is almost 
without exaggeration. It would indeed 
be hard to name a type of business 
wherein the system would not be of de- 
cided advantage. Even in the home, in- 
numerable uses can be found that would 
save the housewife time and energy. 
The carrier-communicator is almost 
as simple to construct as it is to install. 


T: SAY THAT the field for carrier- 
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WIRING IS SIMPLE 


With the aid of a soldering iron, a 
pair of pliers and a screwdriver, the ex- 
perimenter, by using the parts specified 
and following the diagram in Fig. 1, can 
build a complete unit in little more 
than an hour. 


Few precautions other than the 
usual neatnes: and thoroughness need 
be taken. The wiring, in general, should 


be flat on the chassis rather than across 
in space. When small parts, such as 
resistors and condensers, have one end 
connected to a grid or a plate, that lead 
should be as short as possible and at 
the expense of the lead at the other end 
of the part. 

Tubular bypass condensers have one 
connection marked outside foil. This 
lead, where possible, should be grounded. 

(Continued on page 746) 
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Fig. |. The circuit of the carrier-type interphone using the parts shown in the photo at the head of this article. 





AN ELECTROMECHANICAL 
OSCILLOSCOPE 


Mirror oscilloscopes were used long before cathode-ray 
tubes were invented—this unit uses the mirror principle. 
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given to gaseous-tube oscilloscopes 

in the last year and while the basic 
principles are not new, some of the 
recent developments are. The essential 
part of one of these oscilloscopes is the 
tube itself and an understanding of the 
principles of gaseous discharge tubes is 
necessary. 


CU siven to guseon interest has been 


FUNDAMENTALS 
Gaseous discharge tubes are roughly 
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divided into two classes—(1) direct dis- 
charge tubes and (2) glow tubes. In the 
direct discharge type the conduction of 
current is directly between electrodes 
and through the ionized rarefied gas; a 
neon sign is an example. In the glow 
type the direct discharge is usually 
limited by design as much as possible 
and the discharge is confined to a glow 
on the electrodes only. The familiar 
glow lamp is an example. The gaseous 

(Continued on page 760) 
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Fig. 1. The tube and image appearance. 
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Fig. 2. Circuit of the unit—amplifier, oscillator and neon tube. 
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HE IRRESISTIBLE appeal of ‘“music-on- 

wheels”’ has created a ready and eager demand 

for auto-radio sets resulting, during the past 
year alone, in sales of one and one-half million 
such receivers. This tremendous increase in sales 
has been made possible largely through measures 
which have been taken to overcome the difficulties 
formerly encountered in making satisfactory, 
noise-free installations. In modern cars, the 
mechanical and electrical problems have been so 
simplified that the average complete installation 
may be made in less than 1 hour. Undeniably, 
teugh cases are still occasionally found though 
and, to be able to handle them efficiently, a 
knowledge of the fundamental causes of such 
disturbances is of value. 

Noise in auto-radio receivers is produced in 
three ways; by radiation or conduction of the 
higher harmonics of the motor ignition system; 
by friction, causing static charges to accumulate 
on brake linings, hub caps and body contacts 
which are spring-suspended; and by chemical 
action, due to corrosion which creates poor elec- 
trical contacts. 

The measures to be taken to overcome these 
conditions are all designed to limit- or confine 


the source of noise to as small an area as 
possible. The ignition system is usually the 
greatest offender. Differences of radio-frequency 
potential along circuits must be kept at a low 
value. This is accomplished by proper shielding, 
bypassing, and using low-impedance ground con- 
nections. It has been found, for instance, that 
at 1,500 ke. the voltage drop of a 10 ma. current 
will be 9,000 microvolts along a pair of No. 20 
wires only 1 ft. long. Under the same conditions, 
but with copper braid over a single wire, the 
drop will be only 230 microvolts. Thercfore, 
thick copper braid must be employed for all 
bonding together of metal parts if best results 
are to be secured. 

Bypass condenser leads must be as short as 
possible or the condenser will not be wholly 
effective. Radiation from such leads will be of 
the same order as that indicated in the preceding 
paragraph and modern auto-radio sets are able 
to pick up not only weak signals but also low 
extraneous potential variations. Only metal- 
cased condensers should be employed. In the 
engine compartment, it is obvious that the heat 
radiated would soon melt the compound in an 
ordinary tubular type, but installers occasionally 


CONDENSERS IN 
AUTO-RADIO 
NOISE ELIMINATION 


Reduction of ignition noise in car radio in- 
stallations is dependent entirely on these 


LEON L. ADELMAN 


MOC T TT 


use cardboard types for bypassing around the 
meter panel. Heat conducted along the car 
frame soon melts these also, creating a mess 
within the car and often leads to short-circuiting 
of the inferior condenser. 

The type FC condenser shown represents a 
modern, high-grade bypass condenser designed 
especially for the Ford V-8. Note the curved 
bracket which enables a perfect-fitting, work. 
manlike job which will stay put. It may be in- 
stalled very quickly and there is no time wasted 
in fitting, filing or other make-shift operations. 

Other types of cars use a wide variety of 
generators. The type SC condenser, for instance, 
has a reversible mounting arrangement which 
enables installation in cramped quarters and 
keeps the lead short. It may be installed perma- 
nently and rapidly by means of its single-hole 
mounting. 

The car battery and leads form not only a 
common source for radio and ignition power, 
but also a common medium for the coupling of 
generated noise. This should be bypassed within 
the car at a point near the ammeter. The type 
IC condenser shown is a familiar mode! which 

(Continued on page 753) 








one night and public 
speaking another night 
would require an am- 
plifier of greater power 
than if the hall was 
used for public speak- 





Photo, 


A portable sound reenforcing unit used by George Gervenka's band. 


COMPLETE P.A. system is a combination of 

several] essential parts. To determine the num- 

ber and size of these parts, it is convenient to 
start with the speakers and determine how many 
are needed, and the power required to produce 
proper volume and distribution of sound. In- 
stallations outdoors require about twice as much 
power for a given-size audience as required 
indoors. The outdoor audience is usually spread 
over a larger area and very little reflected sound 
is depended upon to reenforce the amplified 
sound in outdoor installations. 

Where there is a large amount of extraneous 
noise and excessive absorption, greater power out- 
put must be used. The amplifier installed should 
have sufficient power to serve for unfavorable 
conditions, but must have suitable gain controls 
and indicating devices so that the operator can 
keep the volume just great enough for good 
audibility as the acoustical conditions change. 
A certain hall which may be used for a dance 
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courtesy The Turner Co. 


ing only. (Keep this 
point in mind when 
you go into your sales 
patter.) 

To use volumes in excess of actual requirements 
for good audibility is a bad practice. High-level 
operation not only causes the amplified sound to 
be unnatural, but it also tends to increase the 
acoustical feedback from the speaker to the micro- 
phone. The microphone will pick up this return 
sound and feed it back through the amplifier 
again. Thus we have a condition of regeneration 
which causes howling. 


REPRODUCER INSTALLATION 


The number of loudspeakers used and their 
locations will depend upon the nature of the 
entertainment and the size of the area to be 
served; or, in some cases, the number of rooms 
to be served. When the listener can see the en- 
tertainers, it is always good policy to hide the 
reproducers from view and locate them sufficient- 
ly close to the entertainers so that the entire 
amplified sound appears to come directly from the 
stage. 
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ACOUSTICS FOR THE 
PRACTICAL P.A. MAN 


The highly complex subject of acoustics has 
been simplified for the practical P.A. worker. 


E. L. RICHARDS 
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Care should be taken to mount the speakers 
in front of the microphone so that the latter 
will not receive direct sound from the loud- 
speakers, otherwise howling will be encountered. 
When considerable extraneous noise is present, 
such as at dances and at card parties, and when 
the loudspeakers are close to the microphone, 
as the volume is increased to exceed this noise 
we may encounter “feedback” before sufficient 
audible volume for the whole area is produced. 
In such cases it is better to locate several epeak- 
ers at suitable positions throughout the room and 
direct the sound so that each speaker will cover 
only its own particular area. By this method, 
proper distribution can be obtained without the 
necessity of increasing the volume to the point 
of the acoustical feedback. In installations where 
the speakers are located in separate rooms away 
from the microphone, acoustical feedback is never 
troublesome. 


ROOM ACOUSTICS 

The acoustical properties of a room, if poor, 
must be corrected before a satisfactory installa 
tion can be made. In some cases this is very 
easily done by hanging drapes over hard reflect 
ing surfaces in the back of the room, while in 
other cases the ceiling and walls must be lined 
with special sound absorbent wallboard, involv- 
ing greater expense. Hard reflecting surfaces 

(Continued on page 758) 
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A STABILIZED 


FEEDBACK 
6-W. 25L6 A.C.-D.C. 


AMPLIFIER 


A further discussion and details of a new 
type of inverse-feedback power amplifier. 


RALPH KENYON PART Il 


the previous issue of this magazine, no further dis- 

cussion of the theoretical aspects of this amplifier are 

deemed necessary, except for a few notes which will 
be mentioned in this article. 

The main amplifier employs 25L6s in the output, and will 
deliver a peak output of 8 W., audio. These tubes have not 
been previously used in this connection, and so their opera- 
tion characteristics are given in Table I. 

As would be expected, distortion due to plate and screen- 
grid voltage regulation is serious, unless feedback is used 
to aid in correcting this. The main amplifier uses a push- 
pull arrangement throughout, since push-pull 6C5s are re- 
quired to drive the 25L6s, and using two input tubes sim- 
plifies the circuit. With full feedback the gain of the main 
amplifier is 58 db., which provides a total gain of 110 db. 
when used with the preamplifier discussed in last month’s 
article. The feedback arrangement is more complicated than 
that used in the preamplifier. 

Three separate feedbacks are used. 

The 1st, from plate to input of the 6J7s is used to provide 
a means of response control, while it also may be used, if 
desired, to reduce hum, since if the feedback ratio is the 
reciprocal of the gain of the stage (that is, 

Feedback voltage 1 

——) 

Output voltage Gain 
hum, distortion and noise introduced by the stage will be 
cancelled out. This is due to inherent electrical character- 
istics of the stage. Furthermore, 2 feedback controls, R1 
and R2 are incorporated, since the hum, noise, and other 
characteristics of the two input stages may not be the same. 
This is because their filaments are not at the same potential 
with respect to ground. 


St the principles of feedback were enumerated in 
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Fig. B. The appearance of the complete amplifier. 


The 2nd feedback, from grids of the 25L6s to cathodes of 
the 6C5s is used to correct distortion in the 6C5s and in 
the driver transformer T2, since this driver transformer 
was chosen with the effects of feedback on the driver stage 
in mind. 

The 3rd feedback is from plates to grids of the 25L6s, to 
compensate for supply voltage regulation and to aid in 
correcting the 3rd-harmonic distortion of the 25L6s. Two 
outputs are provided, to either a 500- or 200-ohm line, or 
to several voice-coil impedances. 

In construction of both the main and preamplifier units, 
note that shielding is imperative if hum is to be kept at a 
minimum. The preamplifier should have completely shielded 
wiring and the main amplifier should at least be shielded 
in the 6J7 stages and also in the grid circuit of the 6C5s. 

The unit incorporates 2 separate power supplies for the 
2 audio amplifiers, to keep hum and line noise at a minimum. 
Further filtering to the low-level stage is used, with a 
pi-section choke and condenser filter. The side of the input 
marked Lo should be connected to the grounded side of the 
A.C. or D.C. line, and for the sake of quiet operation it is 
well to positively ground this side in some manner, either 
at the amplifier, or at the socket, the latter probably being 
the safest. Two switches are provided in the power supply 
so that the main amplifier may be used alone if a high-level 
source is available. 

This is accomplished by cutting the filaments on the 
preamplifier. The main amplifier incorporates a low-fre- 
quency booster in the feedback circuit, and optional circuits 
are shown for incorporating a high-frequency booster 
(Fig. 3) and a low-frequency cut-off filter (Fig. 2) for 
applications where hum ‘level pick-up is too serious to 
permit the use of a flat response. This has the disadvan- 
tageous effect of reducing the gain, It does, however, elim- 
inate low-frequency response and thus the hum. 

The responses of the amplifier are shown clearly by the 
curves in Fig. 4. Curve A illustrates the response of the 
main amplifier when feedback is adjusted so that the hum 
and noise level is at a minimum; that is, when the input 

(Continued on page 748) 
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Fig. 3. The schematic circuit of the amplifier described, including the preamplifier and main amplifier—controlled by inverse feedback. 
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OPERATING NOTES 


ANALYSES of 


RADIO RECEIVER SYMPTOMS 
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Majestic 909. When a Majestic model 90 set 
was turned on, a loud hum and weak, distorted 
reception was experienced. After the set was on 
for 10 or 15 minutes, it would play for a short 
time and then hum and distort again. 

Inspection of the chassis disclosed that the 
1.6-ohm balancer (Fig. 1A) had become hot, 
burned the insulation off and shorted to the 
chassis. There was also a cathode-to-heater short 
in the type 27 Ist R.F. tube. Replacing the 27 
tube and the hum balancer restored normal re- 
ception. 


Pfansteihl 20. Weak and distorted reception in 
a 6-tube Pfansteihl battery model 20 set was 
traced to the Ist A.F. stage by connecting a pair 
of headphones in the output of the 2nd A.F. 
stage. At this point reception was OK but when 
the phones were connected in the last A.F. 
stage, distortion was present. The trouble was 
found to be a defective blocking condenser feed- 
ing the grid of the last A.F. tube. See Fig. 1B. 

Burley 31. No reception in a Burley Model 31! 
receiver was caused by an open primary winding 
in the push-pull input transformer. See Fig. 1C. 


Gloritone 26P Midget. A loud hum and weak 
reception in a Gloritone model 26P midget was 
caused by a defective & mf. electrolytic filter con- 
denser. Bridging this condenser with a new one 
quickly isolated the cause of hum. See Fig. 1D. 


Spencer K Midget. No reception, smoke and 
plenty of odor in a Spencer model K midget set 
was caused by a shorted power transformer. 


Polydyne 7 tube. An open section of the re- 
sistance bank in this set caused distortion and 
weak reception. See Fig. 1E. 

MYRON BARKHURST 


Transformer replacements. A Philco series 71 
and 2 Fada 75s installed aboard a ship whose 
power supply is furnished by a 120 V. D.C. to 
110 V A.C. converter, which in turn operates 
from the ship’s supply, recently had their power 
packs ruined from high voltage surges. The volt- 
age surges were due to the ship’s generator out- 
put variations, which caused the converter’s A.C. 
output to vary an excessive amount. 

Upon servicing the sets, the primary and high- 
voltage secondaries of the power transformers 
were found to be short-circuited beyond repair, 
and also the first filter condenser of the high- 
voltage filter was open. 

Shopping around for protective devices re- 
vealed no low-price article suitable both as to 
price and as to having sufficient control over 
such a wide variation of voltage. But, after due 
consideration, the following plan for protecting 
the power packs was adopted:—a small flash- 
light bulb (3.8 V.) was inserted in series with 
the high-voltage negative return to ground from 
the center-tap of the rectifier tube’s transformer 
winding (Fig. 1F). The current from the recti- 
fier will pass through the bulb and if it is exces- 
sive due to a short or partial short the flashlight 
bulb will burn out, thus protecting the rectifier 
tube and associated parts. During normal opera- 
tion of the set the flashlight bulb will either 
glow dimly or not at all, depending on the 
amount of current drawn from the power supply. 

Such a fusing scheme is easily installed and 
is adaptable to any receiver or power supply 
unit and is well worth the initial cost and in- 
stallation. To illustrate this fact, during an 80 
rectifier replacement a few days after installing 
the flashlight fuse, the type 80 tube was acci- 
dentally inserted incorrectly in the tube socket 
(due to worn pin holes in the socket plus poor 
light) thus causing the high-voltage to be 
momentarily shorted to the filament of the 


rectifier tube. Serious damage would have re- 
sulted (at least a ruined tube) but beyond re- 
placing the flashlight bulb which of course burned 
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out with a bright flash, no harm occurred ang 
the 80 tube is still functioning. 

As an additional safety factor, the primary of 
each transformer was fused with a pair of 1 A, 
fuses thus protecting the power transformer, 
as the only circuits left unfused are the filaments 
which will burn out the tubes themselves before 
giving any transformer trouble. 

For calculating power transformer fuses for 
primaries, if watts rating of the set is known, 
the following approximate formula will equal 
the proper size fuse to use: 

Watts rating of set 


Size fuse (amperes) = 





Line supply volts 

When the rating of the set is such that the 
size of the fuse is less than 1 A. a 1 A. fuse 
will be sufficient protection. 

For sets that have phono motors, omit fusing 
the motor circuit by tapping-off the motor supply 
ahead of the fused primary. This does not pro- 
tect the motor but separate fuse blocks for the 
motor may be installed if necessary. (Phono 
motor burnouts from excessive voltage surge 
are rare and it is not necessary to fuse them.) 

A. H. Erickson, 
US CGC Chelan. 

All Grunow 1937 Models. A common trouble 
on all Grunow models which makes the set in- 
operative on the broadcast band can be traced 
to an open oscillator broadcast coil or a defective 
6K7 R.F. tube. 

Zenith Model 68152. When volume cannot be 
lowered at the minimum setting of the volume 
control, it is usually attributed to a defective 
2-meg. volume control. When the receiver is 
insensitive and no short-wave stations can be 
tuned in, but only powerful local stations can be 
received :—this is usually due to an open screen- 
grid section of the voltage divider (Fig. 1G). 
This section has a resistance of 1,100 ohms. 


Zenith Model 6852. If the tuning dial slips, 
due to a worn drive belt, in order to replace the 
worn dial band the entire dial assembly must be 
taken off, making sure to remove the back washer 
on the shaft, enabling you to put on a new band, 


Emerson Models 101 and 102E. You find the 
set is dead and the 80 tube blown. This is gen- 
erally due to a shorted filter condenser (Fig. 1H). 
It is best practice to replace the entire condenser 
block. In these models one of the most common 
complaints is hum, and is due again to the filter 


condenser capacity being below normal. On the 
Emerson model 102 A.C.-D.C. receivers, where 
the set is inoperative, and sometimes smoke 


emanates from the chassis, the trouble can 
usually be traced to a defective 25A6 power am- 
plifier tube. 


Emerson Model B131. A resonance hum is 
usually present when a poor ground is used 
If ‘possible connect the ground wire to a water 


pipe connection. 

On the Emerson model L143, I have frequently 
found the set to have intermittent short-wave 
reception and have traced it to improper soldered 
connections on the short-wave coils. Resoldering 
all the connections on these coils will remedy 
this condition. 


All Sparton Models. Where the stations do not 
correspond to the correct dial settings, remove 
the chassis from the cabinet and set the dial 
pointer to the correct setting. You will note 
that this pointer is merely pressed on to the 
shaft and invariably will work loose due # 
vibrations. 

Fada A.C.-D.C. Models, These receivers usually 
hum and distort when the filter condensers are 
below the normal capacity. In replacing the 
condenser be sure that the polarity is correct. 
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Fada A.C.-D.C. Models. You find the set is 
inoperative. Check carefully for a defective 
ballast or a 196-ohm filament resistor tapped at 
two 38-ohm sections for pilot bulbs. Sometimes a 
defective tube will also be at fault since all heat- 
ers are connected in series. 

G.E. Model 75. Fading is usually attributed to 
a defective volume control. 








G.E. Model E86. When set is inoperative it 
can usually be traced to an open screen-grid 
section of the voltage divider. On this same model 
when there is a terrific amount of noise between 
stations, by making this change it will minimize 
background noise between stations. You will note 
that on the 6K7 LF. socket there is a 2,200-ohm 
bias resistor. Remove this resistor and in its 
place install a 10,000-ohm resistor. See Fig 11. 
At the same time remove the cathode-lead from 
ground connection on the 6K7 R.F. tube socket 
and connect it to the 10,000-ohm resistor. By 
doing this it will delay the A.V.C. action to a 
higher bias on both the R.F. and I.F. tubes. I 
have frequently run up against a noise condi- 
tion prevalent in this model only. A _ ticking 
noise would become audible only after the set 
is on a half hour. This ticking noise sounds like 
a commutator ripple. By changing the 6L6 
power output tube, the trouble disappeared. Yet 
when that same defective 6L6 tube was tested, 
nothing could be discovered wrong with it. 


G.E. Al25. Broadcast reception was terribly 
distorted while all the short-wave bands were 
clear. This was found to be caused by a shorted 
5 mf. bypass condenser located in the screen- 
grid circuit of the A.V.C. 6K7 LF. amplifier 
tube. See Fig. 1J. 

G.E. Model E105. Reception is very weak and 
the green focus lights are constantly on, and 
do not change when set is tuned. This is usually 
caused by a defective 5Z4 rectifier tube. 


G.E. Model E155. If fuses blow, it is usually 
due to a defective 5Z4 rectifier tube. On this 
same model I found this set inoperative due to 
an open 50-ohm resistor on one of the two 5Z4 
plate connections. You will find these resistors 
connected from the secondary high-voltage wind- 
ings to one of the plates of each 5Z4 rectifier 
tube, as shown in Fig. 1K. Make sure when you 
replace these resistors to use 25 W. units, other- 
wise they will burn out again if the 5Z4 becomes 
shorted. On all the G.E. models with colorama 
tuning, where you find that the green focusing 
lights are not operating, check carefully for a 
defective one of the 3 bulbs, for they are wired 
in series. 


All G.E. Models. On all G.E. models using 
A.F.C. where you find the set motorboats, look 
for an open 1 mf. bypass condenser which is 
located on the 6H6 diode socket, as seen in 
Fig. 1L. When the A.F.C. is inoperative look 
for the following: the plate lead of the 6J7 con- 
trol tube, shorting to the shield, and it will be 
found to be caused by the vibration, causing the 
wire to cut through the insulation. This trouble 
is usually found on the 12 or 15 tube sets. An- 
other common trouble which causes the set to 
be inoperative is due to a shorted 1 mf. cathode 
condenser on the 6H6 diode detector socket. 


All RCA Models. On all RCA sets using the 
6E5 magic eye tube, and you find the eye very 
dull, if the eye cannot be brightened by replacing 
the 5Z4 rectifier tube, then it is necessary to 
substitute a new 6E5 tube. Also on this same 
model, when you encounter noisy volume con- 
trols, it is not necessary to replace it, but by 
dismantling the control and adding a metal 
washer on the inside to tighten the tension of 
the arm, this trouble will be corrected. 


Phileo Model 37-9X. Distortion on powerful 
heal signals will usually be found to be caused 
y the discriminator I.F. transformer being out 
of alignment. This set is equipped with A.F.C. 
and unless the discriminator transformer is prop- 
erly aligned, this condition will be present. When 
changing from magnetic tuning to standard 
tuning, receiver should operate at its maximum 
ficiency; that is, there should be no noted 
change when the magnetic tuning is put in the 
tireuit or taken out of the circuit. If distortion 
or de-tuning of the receiver is noticed, then it 

necessary to refer to the Philco notes to 
Properly align the discriminator transformer. 
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(See Phileo notes for alignment procedure.) 
I have found a very common complaint on the 
Phileco model 37-9X receiver, which is the old 
story of resonating vibrations on high fre- 
quencies. This can be corrected and is usually 
traced to loose voice-coil windings on the cone. 
To clear up this condition disassemble the 
speaker and apply some voice coil dope on the 
loose windings. 


General Notes on All 1937 Philco Models. It 
seems that the 1937 run of receivers came 
through with a great many antenna and R.F. 
coils opening up. This is due to the leads from 
these coils being made as short as possible and 
being pulled too tight. Vibrations usually cause 
these leads to snap. On the Philco 1937 models 
when you encounter noisy volume controls, it 
is due to the lack of tension on the rotating arm 
of the control. This condition can be remedied 
by inserting a thin metal wire between the brass 
bushing and metal ring on the outside of the 
shaft. This will tighten the tension of the arm 
and eliminate the noisy control. It is not always 
necessary to replace this control. Phileo model 
116X with slipping dial. Disassemble the entire 
mechanism, clean thoroughly, then saturate the 
internal sleeve with kantrust. This will avoid 
slipping dials in the future. Phileo A.C.-D.C. 
models with shadowgraph tuning. If you find the 
pilot and shadowgraph bulbs are out, notice that 
these sockets are wired in series and therefore 
if there is one defective bulb between the two, 
the other will not light. 

D. BELLARE 


Crosley 408. Twenty-five V. on plate of one 
45 tube, the one next to the 80 tube. The output 
transformer was tested and found OK. All 
bypass condensers, and filter condensers tested 
OK. The trouble was found at the prong of the 
socket for the 45 tube. Where the wire goes onto 
the plate, it had pulled the tab over against the 
jack of the field coil, shorting out 175 V. Pressing 
the tab back, putting on a longer wire protected 
with tape, brought back the plate voltage to 200 
and the set ran OK. 

The symptoms of the trouble were that it 
played when first turned on for about 10 min., 
then noise, and entirely fading out appeared. 
I spent 3 hours finding this trouble. 

F. H. Myers 


Radiola 44. The chassis frame of the R.F. 
tuning unit of this model is made of cast 
aluminum and warps badly. The ends of the 
frame contain the bearings of the 3-gang tuning 
condenser and therefore the entire rotor assem- 
bly is thrown out of line by the warping of the 
end frames. The writer recently encountered 
one instance where the warping had forced the 
bearings far enough apart to allow the rotor 
shaft to drop out of the bearing at the end 
opposite the dial. This called for a new bearing 
to be added. 

It is rather puzzling to attempt a re-aligning 
job after such distortions, as the stator plates 
cannot be moved sideways enough to center in 
the rotors, and the solution as to the moving of 
the rotor plates is not obvious, judging from the 
attempts of Service Men to solve the problem 
by slotting the holes of the bakelite supports of 
the stator plates. 

The collar to which the dial is attached seems 
to be sweated to the shaft, with an inside frame 
collar pinned to the shaft. This, however, is a 
wrong conclusion, as the dial collar offsets at 
the bearing and passes through it, and it is 
over this collar that the inner one is pinned, the 
pin passing entirely through the shaft. If the 
pin is driven out the shaft can be moved to a 
position which will center the rotor plates once 
more. The inner collar is then turned to a new 
position on the large collar and a new hole 
drilled for the pin, keeping sufficient tension 
on the brush washer. 

In extreme cases the warping of the dial end 
of the condenser case will force the dial drum to 
rub against the bearing support of the volume 
control shaft, The remedy is to file the side of 
the support. 


E. L. Deerer 


Universal Model 5010. A.C.-D.C. super with 
octal base glass tubes. This set had a low A.C. 
hum all the time and a very bad tuneable A.C. 
hum. A careful check showed that a .l-mf. con- 
denser from the high of the 400-ohm choke to 
the output of the 25A6 rectifier cured all hum 

(Continued on page 747) 
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SERVICING 


QUESTIONS 
& ANSWERS 


Service Men may write, 
specific service questions. Address inquiries to 
Service Editor. For questions answer by mail, 
@ service fee of 25c per question is made. Only 
questions of wide interest can be published. 





requesting answers to 
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OSCILLATOR DRIFT 

(1) William Radder, N. Y. City. 

(Q.) I have had numerous headaches with 
oscillator drifting on the Phileo model 19 re- 
ceivers, Please advise me what causes this condi- 
tion. 

(A.) In reference to your inquiry relative to 
oscillator drift. A few of the most important 
reasons will be given :— 

(a) The most common cause for drifting is 
traced to the oscillator padding condenser, and 
is due to the heat of the chassis warping the 
plates on the condenser. 

(b) On quite a few of these sets drifting re- 
sults when the mounting screws which support 
the stator plates of the oscillator-tuning con- 
denser work loose due to the vibration of the set. 


HARD TO FIT CHASSIS 


(2) Stanley Rider, Buffalo, N. Y. 

(Q.) Please advise an easy way of fitting the 
1937 model Philco receivers back into their cab- 
inet. Most of these sets have protruding pins on 
the front of the chassis. 

(A.) In reference to your inquiry relative to 
finding any easy method of installing these 
chassis back into the cabinet, it has been found 
that by greasing these protruding pins the 
difficulty was overcome. 


STATION HISS 


(3) Bert Williams, Rich. Va. 

(Q.) What causes station hiss on the Emerson 
model 102 receiver? 

(A.) Usually, on this model, station hiss is 
attributed to one of two reasons. The set may 
be either out of alignment, or you will find the 
preselector coil open. 


FADING AND OSCILLATION 


(4) Herbert Paley, Pitt., Pa. 

(Q.) What are the causes of fading, and cir- 
cuit oscillation when tuning the Stromberg- 
Carlson model 642 receiver? 

(A.) Fading of this receiver is usually caused 
when any of the bypass condensers in the R.F. 
return circuits open up. (See Fig. Q4.) You 
will notice upon examination of the set that 
these bypass condensers are housed in 3 cans 
below the copper plate. Another reason for fading 
is due to a defective antenna volume control. 
Circuit oscillation while tuning is caused when 
the tuning condenser wipers are corroded or very 
dirty. It is advisable to replace them with 
pigtails. 


TUNING METER BURNED OUT 


(5) Sam Wilnow, Flushing, L. L 
(Q.) I have a Stromberg-Carlson Model 482 
(Continued on page 742) 
































Fig. 9.4. Condenser trouble in Stromberg 642. 
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Fig. A. Front panel and cabinet of the oscillator. 


UDIO-FREQUENCY oscillators 
have been used for years in 
laboratories. Many Service Men 
have felt the need of such an in- 
strument, but because of the usually 
high cost of commercial models, could 
not afford to own one. In addition, most 
commercial models do not fit the aver- 
age Service Man’s picture as regards 
all-round utility and ruggedness. 

As is the case with almost every 
radio instrument, audio-frequency oscil- 
lators come in various types and sizes. 
Some are small 1-tube affairs with “1- 
fly power,” while others may have 15 
tubes and 60 W. output. Some may use 
a simple feedback circuit, while an 
elaborate one might contain a _ tem- 
perature-controlled crystal in the’ cir- 
cuit. Stability of operation, frequency 


A SERVICE MAN’S 


AUDIO OSCILLATOR 


Service Men and P.A. workers will find this beat-frequency 
oscillator invaluable in work on A.F. amplifiers. 


CHARLES SICURANZA 
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range, power output and ease of 
handling are only a few of the factors 
involved in the design of such an in- 
strument. 

For over a year, the author experi- 
mented with different circuits and tubes, 
bearing in mind certain desired features 
and working with only one end in view, 
to make a really useful instrument for 
the progressive Service Man’s labora- 
tory. The circuit chosen for this instru- 
ment comprises two electron-coupled 
oscillators, a diode-detector and audio 
stage working into a pentode power 
amplifier. It utilizes a highly-filtered 
power supply fed from the 115 V. A.C. 
line. Metal tubes were used throughout 
because they offer superior perform- 
ance in this application. 

The entire unit is housed in a metal 


cabinet of unique construction, which 
comes knocked down and requires only 
a few self-tapping screws to assemble, 
In this connection, the author wishes 
to point out that most Service Men balk 
at the idea of making a metal box or 
cabinet. Judging by letters received 
from home constructors, this has been 
the usual stumbling block to the com. 
pletion of other instruments. For this 
reason, the initial design of our instru- 
ment included a ready-made commer- 
cially available cabinet. 


OBTAINING “ZERO-BEAT" 

Two R.F. oscillators are utilized in 
this instrument, neither of which is 
modulated and each producing a con- 
tinuous wave of R.F. current. When 

(Continued on page 749) 


























Fig. C. The under-chassis parts are placed in this manner. 
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- The circuit of the 2 oscillators, the mixer amplifier and power supply, which make up the complete instrument. 
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INTERNATIONAL 
RADIO REVIEW 


RADIO-CRAFT receives hundreds of magazines from all parts of the world. 
Since the cost of subscribing to each of these would be prohibitive for most 
radio men, we have arranged with technical translators to prepare reviews for 


our readers. 


QUUNNNANADAAUANUAUADADNUADOUAUAOAOOOUADEDODEOAEUOUSUOL OOO LEOOUODEDEEOEGEREOOUEL ED AOAOOOUEUELOONOOEOOGELEUEDOOOUOOOEOOOEOOOODOOUOO AEG OLADELOOONOOEOEOEDOOEOEDOONEOOUEDEDOD OO GOOELEUEOEOND AEGON EN ENON ENE 


A RESISTANCE—CAPACITY BRIDGE 


N interesting type of bridge for the 

measurement of resistances and 
capacities was described in a recent 
issue of Conseil-Radio (Brussels). It 
consists of 2 units, the bridge unit, 
which has 2 toggle switches, one for 
changing from low-value resistors or 
condensers to larger-value units and the 
other for changing the circuit from a 
capacity bridge to one for measuring 
resistance. 

A 20,000-ohm potentiometer which is 
calibrated by the builder, against 
known values of resistance and capacity 
on a paper scale mounted on the case 
of the instrument, serves as the adjust- 
able unit for balancing out the “tone” 
of the applied A.C. source. 

The second unit of the measuring set 
is an A.F. oscillator which supplies the 
required alternating current for the 
bridge. 

The circuit of the bridge is shown in 
Fig. 1, and that for the oscillator in 
Fig. 2. The values on both units are 
indicated on the circuits. 


A FRENCH CAPACITY METER 


HE indication of capacity by the 

usual neon-type capacity meter is in- 
adequate for measuring small capaci- 
ties, such as trimmers and small fixed 
paper and mica units. 

In the latest issue of L’Accessoire et 
la- Piece Détachée (Paris), a new 
bridge-type capacity meter of novel de- 
sign was illustrated—see Fig. A. It is 
built in a neat metal case having a 
sloping panel with a large dial and 
pointer covering three scales and a 
meter mounted in a swivel support. The 
meter is used for indicating a balanced 
condition of the bridge which is oper- 
ated from the A.C. supply lines. The in- 
strument covers 3 ranges of 0-150 mmf.; 
0-500 mmf.; and 0-20 mf. 


A DOUBLE-PURPOSE TABLE SET 


RECENT issue of Radio Trade- 

Builder (Toronto) contained a short 
description and photo of a new table- 
model set which is sold in Canada. The 
set, shown in Fig. B, is enclosed in a 
modernistic cabinet having the speaker 
grille at one end and the dial and con- 
trol knobs at the other. A movable end, 
with a slide which fits in a slot in the 
base of the cabinet permits the set to be 
used also as an attractive book end— 
thus making it a doubly useful home 
furnishing item. 

The set is a 5-tube model covering 2 
tuning bands—the standard broadcast 
band and the foreign short-wave band 
of 5.9 to 17.5 mes. 


THE CLOCK DIAL 


TUNING dials, in European sets, have 

taken many forms, from “thermom- 
eters” to “maps’—but one of the most 
popular types is, without doubt, the 
“clock” type. 

This type of dial consists of the 
usual dial face with an “hour” hand and 
a “minute” hand. The ratio of the 2 
hands is usually 12 to 1 so that stations 
can be “logged” according to the “time” 
at which they are received, instead of 
in the usual way according to frequency 
or an arbitrary scale. 

A popular example of this “clock” 
type of dial is shown in Fig. C, as re- 
printed from a recent issue of Practical 
and Amateur Wireless (London). 


A SOUTH AMERICAN LABYRINTH 


N interesting and easily-made form 
of “acoustical labyrinth” was de- 
scribed in one of the recent issues of 
Radio Technica (Buenos Aires). In 
common with other forms of “infinite 
(Continued on page 753) 
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Fig. A. A new French bridge capacity meter. 
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Fig. |. The circuit of the capacity bridge. 
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Fig. 2. The A.F. driving oscillator circuit. 
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Fig. 3. A novel type of “infinite baffle." 
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5 TRE erat cette pi sige i . . 
Fig. A. The set in its crackle-finished case—note the dial. 








é< ERE’S exactly what I want,” explains a critical 

customer in an expansive and enthusiastic mo- 

ment:—“An auto radio which is entirely out of 

the ordinary—something which isn’t competitive 
with the fanciest factory job on the market and which will 
leave nothing to be desired in either appearance or per- 
formance. I want an all-wave car set of unusual sensitivity, 
tone quality, and short-wave efficiency, and I’d like it to be 
adaptable to all kinds of mobile and portable service. Can 
you build it for me?” 

That said in introduction, let’s get right down to the 
business of describing the 1937 Radio-Craft job—designed 
to precisely meet such requirements and presented as per- 
haps the most advanced and notable car-radio set we have 
yet offered to our custom-building readers as a practical 
model for exact reproduction. 


GENERAL DESCRIPTION 

The Radio-Craft 1937 Car-Radio Set is not an ordinary 
set, as we’ve taken some pains to hint at once. It is beyond 
any question of a doubt in a class by itself. It is, first of all, 
thoroughly all-wave—with a tuning range down to 7 meters. 
Six G.E. metal tubes are employed in a carefully engineered 
circuit (7 if a beat-frequency oscillator is used ‘ and 
8 if automatic frequency control action is desired), the 
basic arrangement covering an R.F. stage on all bands 
except the ultra-high, mixer and oscillator stages employing 
a single 6A8, a high-gain ferrocart transformer-coupled 
L.F. stage, a combination diode detector—A.V.C. rectifier— 
1st A.F. stage, a driver A.F. stage, and a class B power 
output stage feeding a high-quality P.M. speaker and per- 
mitting use of additional speakers with voice coils in series 
or parallel to match various output transformer impedance 
connections. To the basic circuit the individual builder may 
add A.F.C. if he so wishes, 2 additional tubes being required 
—1 for separate I.F. signal rectification and balance, and 
one for oscillator control. A B.F.O. stage may be added by 
the amateur builder interested in code reception. 


BUILD THE 
RADIO-CRAFT 
1937 CAR-RADIO 
RECEIVER 


This ne-plus-ultra set (Built under direction of 
Raymond P. Adams) includes A.F.C., B.F.O., 
class B and ALL-WAVE RECEPTION. 


PART Dunner 


Physically, the receiver may seem somewhat larger than 
the ordinary set at first glance. But the cabinet is quite 
thin, though long, and lends itself to easy installation in the 
average car, between the steering post and the bulkhead if 
the receiver is to be remote controlled, or behind the dash 
and slightly forward if it is to be directly controlled. It is 
really in no way bulky or of impractical dimensions. 

It is thoroughly self-contained and the cabinet has ample 
space inside for installation of either the generator “B” 
supply or a substituted vibrator power supply. A notable 
refinement is the illuminated dial installed directly on the 
set, controlled by a separate knob, and geared to match 
the 6-1 ratio of the remote control gear-reduction unit on 
the condenser shaft. This permits either type of control 
and the use of the set without remote tuning when it has 
been pulled from the car for service in the home, summer 
camp, or private yacht. All knobs (or shafts for remote 
control connection) and plugs for speaker, “A” supply, and 
optional exterior power supply are on the front panel. 

The set is ideal for the auto, for watercraft, for the 
summer camp, for the trailer-home, for the commercial bus 
—for all types and kinds of mobile and portable service. 
It is in every way “universal,” and, what is more, it will 
provide the sort of reception we expect of a good all-wave 
receiver designed for home use—especially when an efficient 
antenna is used for signal pick-up. Highest quality of repro- 
duction is assured not only by the speaker previously men- 
tioned but by the use of the very best of available trans- 
former components. 


THE R.F. CIRCUITS 

The R.F. stage, using a 6K7 A.V.C. controller, is built 
up around a set of ultra-efficient and exceptionally small 
inductances to be made available, with coils for the detector 
and oscillator stages, in a complete kit form by their manv- 
facturer. It is tuned by one section of a 3-gang variable 
condenser of exceptionally low minimum capacity and wide 
air spacing between sections and provides an unusual degree 
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Fig. 1. Here is the diagram of the set, minus the A.F.C. tubes and controls and the B.F. oscillator. These will appear in Part II. 
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of signal and image preselection as well as R.F. gain. 

The detector and oscillator circuits are quite conventional, 
employing a 6A8 as mixer, and using small size coils matched 
to those in the input circuit. 

All coils in all 3 circuits (except the ultra-high frequency 
inductances) are align-aire capacity trimmed (trimmers 
permit 3,600 degrees of micrometer tuning, afford perma- 
nence of adjustment in spite of severe changes in humidity 
and the vibration encountered in mobile service, and assure 
peak adjustment), and are mounted directly on the 3-section 
jsolantite insulated selector switch. Shield pieces installed 
between the switch sections effectively isolate the 3 circuits 
from each other, and a side piece makes the coil-and-switch 
assembly a complete unit which may be built-up and wired 
before any other constructional work is done. 

As we have noted before, no ultra-high frequency R.F. 
stage is employed, the wiring being so arranged that when 
we are switched to this band the antenna is connected 
directly to a tap on the detector coil. No padders are used 
in the U.H.F.-oscillator circuit. 

Padders for the police or middle-frequency band and the 
broadcast band are variable, with the one for the short- 
wave band fixed. 

Tuning ranges: B.C.—167 to 555 meters; middle fre- 
quency—48.5 to 177 meters; short wave—16.4 to 51 meters; 
ultra high—7.5 to 20 meters. The U.H.F. band has reduced 
sensitivity and is not A.V.C. controlled in the R.F. and 
mixer stages. 

Both screen-grids are fed from “B plus” through voltage- 
dropping resistors and are adequately bypassed to ground. 
Both cathodes have their individual bias resistors and are 
similarly bypassed. No variable control of bias voltage for 
either tube is afforded as such a refinement would call for 
another knob on the cabinet. Tubes are simply biased for 
maximum conductance at low signal, A.V.C. action and the 
manual A.F. control being used to afford a desired attenua- 
tion of strong signals. 





THE I.F. STAGE 

A single intermediate stage is employed, tuned to exactly 
456 ke. It is quite conventional except that it is not A.V.C. 
controlled. The use of A.V.C. on this stage, of course, would 
afford perhaps a more effective signal levelling action and 
suggest itself as proper if we were confined in frequency 
coverage to simply the broadcast band. However, on the 
short waves, we want to keep the I.F. not only working at 
full gain but full effective selectivity. Selectivity is a func- 
tion of gain in a way—and naturally a reduction of the 
latter affects the ability of the circuit to discriminate prop- 
erly between signals. Then, too, A.V.C. tends to make peak 
alignment uncertain—a condition we can ill afford in such 
a receiver and particularly if no 2nd I.F. stage is employed 
itself feeding a balanced rectifier for A.F.C. control. Be 
that as it may, A.V.C. may be added to the LF. if it is 
desired and if A.F.C. is not used. 

Both input and output transformers are of the high-gain, 
ferrocart iron-core type, peaked to exact frequency by means 
of align-aire trimmers similar to those employed in trim- 
ming R.F., detector, and oscillator coils. The tube screen- 
grid is individually fed through a dropping resistor from 
“B plus,” the cathode has its own limiting resistor to ground, 
and the plate circuit is decoupled to assure stability. Plenty 
of bypassing is employed for obvious reasons. 


2nd-DETECTOR—A.V.C.—1st-AUDIO 

The 4th tube in the line-up—a 6Q7—acts as detector, 
A.V.C. rectifier, and 1st A.F. amplifier. Diode plates are 
connected together and connect to one side of the LF. 
output transformer secondary. The return for the trans- 
former winding is made through 50,000 ohms to a .5-meg. 
resistor to cathode; both the A.V.C. voltage for the R.F. 
stages and the A.F. voltage for the triode section of the 
tube being taken from the point of juncture between the 
two resistors. The cathode is biased to ground and bypassed 
with a 5 mf. electrolytic condenser. 





DRIVER AND OUTPUT STAGES 
Some early experiment in feeding the output of the 6Q7 
triode section directly into the 6N7 power amplifier was 
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Fig. B. Chassis appearance. Space at right is for power supply. 


more or less unsuccessful and showed us that the conven- 
tional driver stage was quite necessary to effective class B 
output action. A 6C5 is, therefore, employed as a driver 
and affords sufficient output—even when biased rather 
highly to swing the 6N7 over the usable limits as dictated 
by matters of available powering current. 

The 6N7 works beautifully when the receiver is supplied 
with about 250 V. at 100 ma. At low signal levels it draws 
no more current than a class A pentode, and the power 
supply is called upon to give maximum current only on 
strong signals and to give a 30 per cent permissible over- 
load (so far as the generator supply specified is concerned) 
only on peaks. Of course neither genemotor or vibrator 
supply output regulation can be considered good and at 
first thought it may seem poor engineering to use class B 
at all. But, as a matter of fact, a typical supply designed to 
give about 300 V. at 75 ma. at no signal (our receiver draws 
just about this much current at low signal levels) will drop- 
voltage output to no less than 250 when the signal level 
rises and the 6N7 plate current increases to cause a total 
drain of 100 ma. The receiver being adjusted for maximum 
R.F. efficiency at low signal levels, any increase in level up 
to a practical limit simply drops the “B” voltage to 250, the 
audio output increasing and the R.F. efficiency slightly 
decreasing. Thus we have a sort of secondary A.V.C. action 
on strong signals tending to prevent too much peaking and 
a rise in 6N7 current beyond a certain value. This all may 
seem like rather unorthodox figuring—but its practicality 
is well born out by the performance of the receiver. The 
scheme works, affords a much higher output than any con- 
ventional pentode will deliver, and does afford economical 
operation at low signal levels. At moderate signal levels, 
the whole set draws no more than the average job with 
an average pen- 
tode output stage, es 
and at all signal {| 
levels quality of 
reproduction 
doesn’t seem to 
suffer in the 





CONNECT A AND @ TO 0. AND 15 FOR 
SINGLE 15-OHM PM SPEAKER 
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2 BOHM SPEAKERS IN SERIES 
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MAKE THE we 
HIGH-POWER 45 


“PORTABLE 6” mr 


In Spring the radio man's fancy turns to thoughts of— | | 5- 
portable radio sets. Try this one! 


O! 
GUSTAV KLEIN H h 











HOVOANNOUOUOUOUONOOUOUOOUOUUUGOUOUAGUONOOOEEOOEOOOEOOEESEOUOGOOGOOOQO00000000000000000000000000QNGGouOGOuUUuOououuoucuuuuasuuuueeente niin may b 
advan¢ 

ITH THE advent of spring and summer the demand 48 hot 

for a good battery portable radio arises. The re- ment « 
ceiver must be sensitive, have plenty of volume, low tery, 2 
current drain, and yet be portable. The instrument flashli; 

here described meets these conditions. The 
In designing the circuit it was decided to incorporate a binatic 
tuned R.F. stage to increase the pick-up of the small barom 
antenna, so that even weak signals can be heard with eter— 


ample volume. There has been a tendency for fading in 
battery-operated receivers, therefore, automatic volume 
control was employed, which eliminated this trouble very 
satisfactorily. The only problem remaining to be solved was 
selection of an efficient power-output tube and a good 
permanent-magnet dynamic speaker which would insure 
good volume. After lengthy experiments trying the types 
19, 1F4, 33 tubes, and 1E7G it was found that the new 
1E7G twin pentode gave the best results with the most 
economical performance. ; 

Analyzing the circuit we find the 1D5G used as a tuned i 
R.F. amplifier to increase the weak R.F. voltages fed into 
the antenna circuit. The output of this tube is fed into the 
grid of the 1D7G which mixes the signal frequency current 
with that of the oscillator so that a beat of 456 kc. results. 
The I.F. amplifier consists of a pair of high-gain iron-core 
I.F. transformers which sufficiently increase the gain so 
that a diode detector can be used. The 1H6G has one diode 
used as 2nd-detector and the other for automatic volume 
control. The type 1H4G driver is transformer-coupled to a 
1E7G twin pentode which supplies 1 W. of audio power into 
the sensitive permanent-magnet dynamic reproducer. This 
receiver was found to work best on an aerial having a length 
of about 10 to 15 ft. 

The total filament-current consumption of this receiver 
is only 0.54-A., so that, with average use, the “A” batteries 
will last for quite a long time. Excellent tone is obtained 
through the use of a permanent-magnet dynamic speaker 
which requires no field current. 


(Continued on page 750) 
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Fig. C. The positions of the parts under the chassis. 
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Fig. |. The schematic diagram of the set. A straight-forward superhet. circuit is used with up-to-date battery tubes. do 
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WORLD’S SMALLEST 
45 V. “BY” BATTERY! 


These batteries, designed particularly for meteorological 
work, are the smallest commercially available in the world. 


L. S. FOX HOOUOUEUEUEADEDOUEAEOEAUADO EAA AGED EUDOUEAEOAOEUEOEAEOOU A ODELAGEOEOOOOUGUEDESEOEOEODAOADOUAUONEOOUALOOEUOOEUOOEOEOOOUEUOGOUOUONOOOUEOOOOOOUEUEUEDEOEOOOOOUENOUOND 


era in weather prediction is at 

hand, in which accurate forecasts 
may be made as much as 2 weeks in 
advance instead of the present 24 to 
48 hours, center around the develop- 
ment of the world’s smallest “B” bat- 
tery, which is actually smaller than a 
fashlight battery! 

The radio-meteorograph is a com- 
bination of weather instruments— 
barometer, thermometer and hygrom- 
eter—with a short-wave radio trans- 


He of meteorologists that a new 


“LAYERBUILT” DISCHARGE 
THROUGH 10,000 OHMS 


= 
—~ 


—- + 














ew CELL” 
(EQUIVALENTS y 





























Fig. 2. The linear discharge of the tiny ‘'B'’ battery 
compared to an ordinary battery of equivalent 
size is evident. 


mitter, and a recording receiver on the 
ground prints the signals on a tape, 
from which they may be interpreted 
in terms of air pressure, temperature 
and humidity. 

For the radio-meteorograph to attain 
maximum altitude every unnecessary 
ounce of weight must be eliminated. As 
“B” batteries were one of the major 
items of weight the “Eveready” Re- 
search Laboratories developed this new 
45 V. battery, No. X-180, weighing only 
1.9 ozs. and measuring only 2 ins. high 
and 1% ins. in dia. A “layerbuilt” type 
of battery is used for only with the 
layerbuilt construction is it possible to 
build so tiny a 45-V. battery. The 30 
flat disc-shaped cells, each but little 
larger than a quarter, are bound to- 
gether under pressure and equipped 
with 2 flexible-wire leads. 

The layerbuilt construction, similar 
in appearance to the “voltaic pile” 
with which the electrical student is 

(Continued on page 753) 





















Fig. A. The appearance of the complete layerbuilt 
battery. The comparative size can be seen 
against the hand. 
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Fig. 1. The assembly of the discs into a battery 
is shown above. The blotting paper holds the elec- 
trolyte and depolarizer. 
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loudspeaker communicating  sys- 

tems open to every radio man a 
market that is almost literally endless. 
Potential users exist wherever two or 
more persons are separated by short 
distances and wish to communicate. 
The latest ingenious design has brought 
Prices down to a point where no one 
with any reasonable use for such 
equipment will hesitate at its cost. 


A PROFITABLE FIELD FOR WIDE-AWAKE 
SERVICE MEN 

Stores, offices, factories, warehouses, 
schools, restaurants and cafeterias rep- 
resent, but do not nearly exhaust, the 
Categories of possible purchasers of 
these systems. They are quicker and 
€asier to use than the telephone, and 
do not tie up the switchboard or inter- 


Tiss MOST recent developments in 
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fere with incoming or outgoing calls. 
While in some cases it is necessary to 
manipulate a “push-to-talk” switch, in 
others busy people can hold 2-way con- 
versation without using their hands in 
any way and at several feet distance 
from the instrument. The older, tele- 


SELECTIVE AND 
NON-SELECTIVE 
PRIVATE-ADDRESS SYSTEMS 


Private-address systems may be either se- 
lective between two individuals, or non- 
selective between groups. Both types are 


H. W. PARO 


phone type of intercommunicating sys- 
tem is far clumsier as well as incom- 
parably more expensive. 

Stores, except of the smallest one- 
man type, use them for quick communi- 
cation between counters and stockroom, 

(Continued on page 750) 
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Fig. |. The circuit of the selective-type private-address unit described. 
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Fig. A. The chassis of the completed receiver. 


WITH A.V.C. 








A SIMPLE T.R.F. RECEIVER 


High-gain coils and tubes makes this T.R.F. set a rival for 


superhets. of equivalent size. 


Cc L | F FO R D E. D EN TO SIT ten 


enhanced the popularity of the Super. 
Today, high gain can be obtained with 
the new iron-core transformers and 
A.V.C. action is easily incorporated as 
a study of the circuit diagram of the 


receiver being described discloses. Thus, 
if you are interested in a simple re. 
ceiver for broadcast reception only, 
read on and get a new picture of the 


to Superhet. circuits for the last 


S" MUCH attention has been given 
few years that the T.R.F. re- 


(Continued on page 752) 





ceiver seems to be a lost factor in 
modern design. Many readers will re- 
member the fine results obtained with 
T.R.F. jobs. In fact many a word bat- 
tle took place when a “super fan” 
tangled with a “T.R.F. bug.” In the 
early days, the T.R.F. receivers were 
in the majority but the Super faction 
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slowly grew until those famous initials 
were only to be found in a text book. 
Of course the Super advocates had to 
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add T.R.F. in front of their Supers to 
obtain the present type of set that is 
accepted as worthwhile. 

Without going into the “pros” and 
“cons” to any extent it is apparent that 
the greater gain and the simplicity of 
obtaining A.V.C. action were two of 
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the major contributing factors which 


Fig. |. Schematic circuit of the receiver and a detail drawing of the A.V.C. scheme. 














Fig. B. The interior of the V.-T. voltmeter cabinet. 


measure direct current as well, without introducing addi- 
tional current drain to the circuit and thus distorting 
circuit conditions. 

Recent receiver developments have brought to the front 
the need for a measuring device in receiver servicing, having 
a higher input impedance. To attain this, new d’Arsonval 
meter movements of greater resistance, some as high as 
20,000 ohms-per-volt on their base scale have been de- 
veloped and employed in analyzers. These instruments are 
without doubt a noteworthy advance, but are not the com- 


T= VACUUM-TUBE peak voltmeter may be used to 
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HOW TO USE 

V.=-T. VOLTMETERS IN 
RADIO AND P.A. 
SERVICING 


The "peak" V.-T. meter of the instrument 
described can also be used for D.C. meas- 
urements, 

PART Ill—p.c.. MEASUREMENTS 
KEN DALL CLO U GH AUUDUUALUANEDUSETA NADA OED UETU AEA OESUUAAL AGEN A AAU OEA NEA UNOEUEONOO ENON 


plete solution of the problem. There are many circuits that 
cannot be shunted with even this high value of resistance 
without affecting their total resistance, and the voltages 
existing therein. 

The modern combination vacuum-tube voltmeter and 
peak voltmeter with an input resistance of over 5 megohms 
offers incomparably greater freedom from this difficulty 
and allows accurate voltage measurement in even the highest 
resistance circuits. Likewise, it has many other applications 
to radio receiver servicing, such as in the adjustment of 
automatic-frequency-control circuits. 


CHECKING A.V.C. VOLTAGES 

The peak voltage scales of the instrument should be used 
for this measurement. In using the combination peak volt- 
meter to measure D.C. voltages, it must be remembered that 
the peak and R.M.S. values of a D.C. voltage are the same 
and the values indicated on this instrument are identical to 
those secured by the use of a d’Arsonval meter, providing 

(Continued on page 755) 
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HOW TO MAKE THE RADIO-CRAFT DELUXE 


Details of construction and operation of this 
unusually complete "private-address" and 
radio system designed by Messrs. Wash- 
burne and Adams are given in this Part. 


CARRIER 
INTERPHONE 


MUUNGDANETALEOUEAAEAEAUAAEOGOUOUEDEGEUEOEOUOSOEOUOOOOUOTOUOUEUOOEOU ODED AOEUEOEOSOOOUODOOEOOOOODEOOUEDEOONUOUODONEOOOOONODOUEOSOOOUOOOONONND PART ll HUOUEODOOELEDEAEDEOEOOUAUEANDEOEGEOOODEDEUNGOAU AOD OOANSUAGEOOOEUODOOEOEOEAOOUEUOUEDENSOONDEU ODED ADODEOOONOUEGELONEGONOODOGAUOOeOEOEO NONE) 


Interphone, we can now proceed to assemble the de- 
sired number of units for the projected installation. 
Compactness is desirable in a device which is to be 
kept on an office desk, and a rather small chassis is more 
or less required. The particular size used in the lab. model 
shown in the photos (in Part I) lends itself to the design 
rather well—but calls for some rather careful work if all 
the necessary parts are to be installed above and beneath 
the chassis. As a matter of fact, one of the bypass elec- 
trolytics had to be mounted on the side wall, and the builder 
might just as well figure on the same procedure unless the 
round, physically-small electrolytics for both 25A6 and 6C5 
A.F. cathode bypass are used. Space for these might be 
found somewhere, 

The variable condenser, a small 3-gang type, is mounted 
to the right and positioned to permit speaker-dial control. 
The speaker itself is mounted on right angle brackets extend- 
ing well out beyond the chassis front drop and is then bent 
back on its supports until it hits the LF. transformer, 
located immediately behind the reproducer. It, therefore, 
faces not only forward but slightly upward—and at an 
angle permitting the operator to talk down and into it 
when transmitting. 

The regular speaker output transformer is mounted to 
the left of the dynamic and the filter choke behind the I.F. 
coil shield can. Tube placement is readily .understood by 
referring to both the chassis layout diagram and the chassis 
photographs in Part I. 

The audio volume control in the 25A6 control-grid circuit 
is not mounted on the chassis but is left free for placement 
directly on a cabinet and in line with the knob controlling the 
tuning of the radio. It is equipped with switch for A.C., line 
on-off, and all lead wires are brought to it through grommets 
from under-chassis components. 

The front drop supports the two 3-way switches—one for 
radio—listen—talk, the other for operating frequency selec- 
tion. No phone jack is provided, it being thought that the 
individual builder will prefer to mount such an item directly 
on the cabinet. 


Hi completed the design of the Deluxe Carrier 
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Fig. 3. Block hookup of four of the deluxe interphone units. 


Very little need be said about the wiring. Keep leads as 
short as possible, wire in bypass and other components right 
where they belong—and remember that the rather compact 
construction calls for every care in isolating circuits. Keep 
the capacity between coupling condensers and filter elec- 
trolytics low by separating these components as much as 
is physically possible. 

Inside the chassis, on the front wall, is mounted the uni- 
versal output transformer used here as an input affair for 
matching the speaker into the audio amplifier for voice 
transmission. Connect its center-tap lead to the switch for 
detector tube feed on “listen,” its brown lead to “B plus,” 
its green lead through a coupling condenser to the control- 
grid circuit of the lst A.F. amplifier. 

The antenna coil (for radio input) is mounted above- 
chassis behind the tuning condenser and is positioned to 
permit short leads to both condenser stator and R.F. tube, 
Radio frequency and oscillator coils are placed below chassis, 
with that for the R.F. supported on the right-hand wall, 
and that for the oscillator circuit on the rear drop and near 
the padding or low-frequency limit alignment trimmer. 

The “B minus” lead is not connected directly to the chassis 
but the variable condenser stator is so connected through 
its frame. To complete the L/C circuits in the radio tuner, 

(Continued on page 763) 
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Fig. 2. The appearance of the complete unit with its control clock. The chassis details are given at the right. 
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THE LATEST 


RADIO EQUIPMENT 


This department brings to you each month the 
newest developments in electronic, radio and 


public-address equipment. 
nicians use this department to keep posted on 
the newer and better ways of doing things, 


Aggressive tech. 
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School portable recorder. (1351) 














A "multi-match" transformer. (1352) 
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Novel-grille P.M. unit. (1356) 


SCHOOL-TYPE PORTABLE 
RECORDER (1351) 


(Universal Microphone Co.) 
SOUND recorder especially de- 
signed to meet the needs of 

schools and colleges and said to be 
the smallest in size and weight of 
any recording machine yet devised, 
is illustrated. The black leatherette 
case measures 16 x 22 x 9 ins. deep; 
weight, about 50 Ibs. Includes 
velocity microphone, folding mike 
stand, and complete recorder and 
playback equipment for instan- 
taneous work. The high-gain ampli- 
fier incorporates a low- and high- 
pass filter. Neon volume indicator. 
Designed to enable the novice to 
make good recordings. 


VARIABLE MATCHING 

TRANSFORMER (1352) 

(Thordarson Electric Mfg. Co.) 

ERMED as a “multi-match modu- 

lation transformer” this unit pro- 
vides quick matching of any tube 
to any load. Plug connection is 
made to jacks on a terminal board, 
for input and output. Case design 
is modernistic. The unit is weather- 
proofed. Available in 4 watts ratings 
from 50 W. to 500 W. 


MIDGET POTENTIOMETER 
(1353) 
(Centralab) 

UTO-RADIO technicians will 
be interested in the newest 
small-space variable resistor. Case 
diameter is 1 3/64 ins:; depth of 
plain controls (A) is 25/64 ins. ; and 
of switch type (B) is 23/82-in. The 
long aluminum shafts may be cut to 
length. Available with requisite re- 
placement characteristic. Resistance 














Emission-type tube test. (1357) 


values to 1 meg. and switch capacity 
of 15 A. at 10 V. Note their com- 
parative size with match book. 


IMPROVED VOLUME AND 
TONE CONTROL (1354) 


(International Resistance Co.) 

HE MANUFACTURER of this 

new unit outlines its improve- 
ments as follows: 

Metallized-type resistance element 
is permanently bonded to a moisture- 
proof bakelite base. Terminals deeply 
fitted in molded bakelite casing will 
not break off or loosen. Smooth mo- 
tion is obtained by using 5 con- 
tactors. Contacts are corrosion-proof. 
Case is bakelite. Outside diameter, 
1% ins. 


MOBILE P.A. SYSTEM (1355) 


JUMPER plug in this twin 

(permanent-magnet) speaker 
sound system permits optional 110 
V. A.C. or 6 V. D.C. operation. 
Input provides for crystal micro- 
phone, crystal pickup, and radio 
tuner. Utilizes 7 tubes with two 
6B5s in the output. Note that the 
2-speed turntable mounting board 
may be tilted to maintain a level 
position. Weight 56 Ibs. 


CAR-RADIO P.M. SPEAKER 
(1356) 
(Wright-DeCoster, Inc.) 
A IMPROVED permanent-mag- 
net (Nokoil) reproducer is 
available for use in auto-radio in- 
stallations. The screen covering the 
grille opening is dusted with a fibre 
which gives a_ rich, velvet-finish 
appearance. Yet, there is no grille 
cloth of any kind and thus the full 








Automobile P.A. system. (1355) 


A factory call-system. 


Note wall 





4 
OH 6 BBs 





sound output may be secured. Either 
stud or base mounted. Universal] out. 
put transformer. 


NEW TUBE TESTER (1357] 
(The Readrite Meter Works) 
N EMISSION-TYPE circ uit for 


quick and accurate testing js 
utilized. Instrument checks any 
type radio tube for value, shorts and 
inter-element leakages, under load 
conditions, in 4 operations. Size, 
5% x 7% x 4% ins. deep. Panel 


finish, modernistic silver and black, 


FACTORY CALL-SYSTEM 
(1358) 

ERE is a factory call-system 

adaptable to any size factory 
from the smallest to the largest. It 
may be wired into circuit in place 
of existing lights or buzzers. One 
end of the system in use is illus- 
trated (note reproducer recessed into 
wall) ; together with a close-up of 
one of the permanent-magnet dy- 
namic reproducers in an optional 
desk box. 


2-WAY AIRPLANE 
STATION (1359) 


ESIGNED to operate 
12-V. airplane storage battery 
this new instrument incorporates 
the newest ideas in aircraft radio 
equipment. Output, 30 to 40 W.— 
either phone or C.W. Affords inter- 
phone operation for communication 
between pilot and _ co-pilot, ete. 
Crystal-controlled output on 45 to 
110 meters. Uses metal-beam power 
tubes (see illustration). Transmitter 
weighs about 18 Ibs. An ideal in- 
strument for the private flier. 
(Continued on page 757) 


from the 















Ko. Aten Miben 


Handy kit of vibrators. 

















reproducer. (1358) 


A tri-service ‘plane transmitter-receiver. (1359) 


Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device. 
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Basic call-system amplifier. (136!) 


CALL SYSTEM AMPLIFIER 
(1361) 

(Amplifier Co. of America) 
BASIC 6.5 W. universal beam 
power amplifier is now avail- 

able for intercommunication and 
call systems. This unit is essentially 
composed of a 6N7 electronic mixer 
input tube coupled into a 6N7 volt- 
age amplifier which feeds a 6L6 
beam power output tube. A 5Z3 
rectifier is used. By means of a 
suitable switching arrangement all 
the current types of communication, 
all and paging systems may be 
built around this basic amplifier. 


MODERNISTIC 2-CHAN- 
NEL AMPLIFIER (1362) 


[United Sound Engineering Co.) 

HIS AMPLIFIER, sstates’ the 
manufacturer, has been built “to 
meet the demand for more highly 
manufactured appearance” in P.A. 
apparatus. Cabinet is of heavy, die- 
punched steel; escutcheons are 
eched aluminum. Output, using 
6Lés, is 20 W.; independent faders 
for 2 high-impedance microphones 
are provided. 
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New 2-channel amplifier. (1362) 


MOBILE POLICE RADIO 
EQUIPMENT (1363) 
(RCA Mfg. Co., Inc.) 
MOTORCYCLE-POLICE radio 
receiver and handle-bar loud- 

speaker are available as the type 
AR-5025 unit. A magnetic-type 
microphone (shown being held in 
the hand) is used in the type 
ET-5022 mobile police transmitter 
designed for car operation. 


UNIVERSAL-MOUNTING 
ELECTROLYTIGS (1364) 


(Aerovox Corp.) 
SLOTTED metal flange that 
swivels and slides to suit in- 

numerable mounting requirements 
is the latest “assist” to the harassed 
Service Man who must install a new 
electrolytic condenser. This same 
flange permits stacking by inter- 
locking and soldering, too, Available 
in 200 V. and 450 V. working ratings, 
all popular capacities, and in single, 
dual and triple sections. Incidentally, 
the mounting holes need not be ac- 
curately spaced since the slotted 
flanges allow for variable spacing. 
Try them on the next job. 





Motorcycle-police receiving 


MIDGET C.-R. 
OSCILLOSCOPE (1365) 


XCEPT for physical size and 

screen area, this (model 105) in- 
strument is identical to the larger 
jobs. The case measures only 8% x 
8% x 9% ins. deep; and utilizes 
the 1l-in. or type 913 cathode-ray 
tube. Incorporates linear sweep, 
separate high-sensitivity amplifier 
for both horizontal and vertical in- 
puts, and beam-centering controls. 
A unique feature is the adjustable 
hood which surrounds the cathode- 
ray tube and which may be extended 
several inches from the front panel 
for more convenient determination 
of the screen trace. The instrument 
is applicable to all radio servicing, 
transmitting, and general laboratory 
use. 

Service Men in particular will 
welcome this unit since its compact- 
ness and light weight (only 16 Ibs. 
as compared to the 34 lbs. of the 
larger models) make it conveniently 
portable. For visual alignment of 
radio apparatus, a frequency-modu- 
lated signal generator or a separate 
frequency modulator may be con- 
nected directly to this oscilloscope by 
means of a plug-in cable. 





ROOM-TO-ROOM PHONE 
S-IN LIKE A LAMP 


Here is the first published diagram of the "Carrier Call" 
wired-radio interphone—a profitable unit for Service Men. 


and transmitting units. (1363) 














It mounts in a jiffy! A clever mounting 
foot does the trick. (1364) 

















Car-radio Service Men will welcome 
this compact oscilloscope. (1365) 








IRED-RADIO communicators, which enable 

the user to obtain instant 2-way communica- 

tion with a second unit plugged-in at a 
remote point on the same electric light system, 
have undergone considerable improvement since 
an instrument of this type was described for 
the first time in any magazine in the November 
1988 issue of Radio-Craft. In fact, amazing prog- 
tess has been made since only November of last 
year, when, on page 269, Radio-Craft illustrated 
and described one of the early types of compact, 
portable unit here shown in its more perfected 


Service Men must take their noses off the 
grindstone long enough to find out what this 
new proposition of wired-radio inter-room com- 
munication is all about. There’s big money in 
the installation and servicing of equipment of 
this type but the Service Man must absorb two 
important classes of information. First, he must 
learn the answers to all the customers’ questions ; 
and, second, having “sold” the customer on his 
ability to install or service the system, he must 
be “up” on all the little tricks and quirks to 
which the wired-radio interphone installation is 
heir but which are “pie” for the Service Man 








who is worth being called such. 
The circuit of the unit here illustrated is of 
(Continued on page 754) 
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SILVERTONE MODELS 4488 AND 4588 (CHASSIS No.101412) AND 4488A AND 4588A (CHASSIS No, 


101412A) 


(For Complete Diagram see Data Sheet No. 201, on opposite page.) 


13-Tube Superheterodyne, 4-band (540-1,500 kc., 1.5-4.5 mc., 6-11 mce., 10-18 mc.) A.F.C., "Flash-Tuning" to pre-selected stations, 





This receiver 
is manufac. 
tured for Sears, 
Roebuck & Co. 
by Colonial 
Radio Corp., 
Buffalo, N. Y., 
from whom 
replacement 
parts should 
be ordered. 

Intermediate 
frequency is 
465 ke. To re- 
duce code or 
other interfer- 
ence, a wave- 
trap may be 
obtained, and 
inserted as in 
Figs. 2H and 
21, below. Its 
leads should be 
Si as short as 

ilvertone 4588; con- > 

trols (L to R): ""On-Off—Vol."’; mechanically 
Waveband; Selector Tone possible, and 
Cont.; Flash-Tuning—Select. excess lengths 

eut off. If 
necessary, tune wavetrap off the I.F. to that 
of the interference. It should be noted that 
this trap reduces sensitivity on the long- 
wave end of the broadcast band by 50 per 
cent. 

If a whistle is heard on a 930 ke. station, 
this is due to a beat with 2nd harmonic of 
the I.F. If there is such a station, often 
listened to, the LF. is altered by turning 
IL.F.T. trimmers, with a signal generator, 
until it is, say, 457.5 ke. (Determine at what 
point on the tuning range the whistle would 
cause least interference—between stations, 
presumably—and divide this by 2. Half of 
915 ke., for instance, is 457.5 ke., as above.) 

Oscillator tube V4 is a 6C5G type. There 
are 2 models of this tube; one contains a 
perforated mesh screen, close to the inside of 
the bulb. This is not suitable for use on the 
short-wave (“Foreign”) bands, and should 
not be used; obtain the “unshielded” 6C5G, 
which has no mesh screen and in which the 
plate of the tube (about %-in. dia.) can 
be seen, 

The voltage drop across the 1%-meg. resis- 
tor, R, is used to obtain automatic volume 
control, as well as frequency control; while 
the .004-mf. condenser, C37, feeds the audio 
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Fig. 2. Left. Inserting station call tabs for Flash-Tuning system, and Sosing up 
old-type relay; F, present-type relay; G, how to replace lamps; H, |, 















TO PRY OUT END 
RETAINING RING 


A.V.C., 12.8-W. Undistorted Output. 


signal to V8. 

Audio howl may be due to failure to re- 
move wooden strips under the chassis as 
shipped, or pieces of tape at the rear holding 
dial housing to cabinet. Remove these and 
let chassis rest on rubber cushions. 

The center dial light is removed by pulling 
the small handle projecting from rear-center 
of housing. Be careful not to push lamp 
holder too far, after replacing. (Fig. 2G.) 

The Flash-Tuning lamp is removed through 
a small snap cover on the top of the dial 
housing (see Fig. 2G). Dial pointer should 
be straight up, and arm that carries lamp 
exactly in line with it. If light is only slightly 
out of line, adjust lamp shade. 

Band-indicator light is protected against 
excessive voltage by special resistor; but, if 
replacement is necessary, chassis must be 
taken out and dial removed. This is done by 
taking off knobs, 4 screws under shelf and 
1 in speaker plug, which pull out. Then turn 
middle (selector) shaft full to right—note 
position of pointer on dial—remove pointer 
and bend up tabs that hold dial in housing, 
just enough to remove it. This shows Band 
Ind. light and shield. Replace shield to give 
even illumination; note that dial pointer is 
at proper setting. 

Variable selectivity in this receiver is ob- 
tained through Sw.2, which changes number 
of turns in circuit coupling Pri. and Sec. of 
A.F.T.1. It also turns in the ‘“Flash-Tuning 
circuit” at which setting tuning is broad 
and high-frequency audio response increased. 

To adjust the A.F.C. circuit, set for 
“Broad” tuning, Vol. and Tone controls full 
right. Apply signal at 1,050 ke., 5,000 micro- 
volts output, to antenna through 200 mmf. 
condenser. Tune receiver to max. signal; 
switch off modulation of signal; short the 
movable arm to toothed disc (see Fig. 2C) 
and light should flash. Apply signal (from 
second generator) at 465 ke., 10,000 micro- 
volts, through 15 mmf. condenser to control- 
grid of V2. Tune to zero beat. 

Now turn to “Flash-Tuning” position, and 
adjust trimmer of I.F.T.3 (discriminator 
unit) for zero beat, about the middle of set- 
ting. This is very sharp. Turn back to 
“Sharp” and then “Broad” tuning; if this 


before output meter reading is reduced two. 
thirds. 

The Flash-Tuning system is set up, with 
preselected stations, by removing glass in 
front panel, held by ring. (See Fig. 2D.) 
Select list of desired stations (locals or other 
strong daylight signals, broadcast range, 
only). Turn switch to “Sharp” tuning, and 
tune in first station. Then, from rear of set, 
mark tooth (front or rear on disc—Fig. 2C) 
nearest rounded projection of spring arm. 
Turn off radio, tune with selector knob until 
marked tooth is clear of selector arm, and 
bend tooth straight up. (The illustration 
shows a tooth specially designed for this pur- 
pose.) Be sure the whole tooth is bent up. 
This tooth will touch the projection on the 
spring arm, and light the Flash-Tuning lamp, 
when the disc is rotated with “F’’ setting of 
selectivity knob. Continue until desired sta- 
tions have been located and marked. Test with 
the “F”’ setting; slip a celluloid tab over call 
letters, and insert under holder (Fig. 2B). 
Replace glass (Fig. 2A). If 2 powerful stations 
are so close together that they interfere, the 
tuning may be obtained with 2 teeth slightly 
further apart than those originally selected. 

If the Flash mechanism does not work satis- 
factorily, check the movable arm for contact, 
and set the adjusting screw to touch only 
bent-up teeth. Check the relay, and keep 
contacts free from dust. It should close with 
60 ma. current; check with 6-V. battery, 
100-ohm rheostat and milliammeter. 

The relay model has been changed ; replace- 


ments will be made with new relay-\colored 

leads. Fig. 2E shows connections| ef old 

relay; Fig. 2F of new. N 
Voltage readings are as follows, w $25 


V. on rectifier (those omitted are very Tow): 


Terminals 8 4 5 * 
vi, V2 255 110 7 
v3 255 110 44 4% 
v4 90 eee coe 
V5 190 90 44 
v8 110 eee eee 
v9 155 ose eee 12 
v10 165 ese ose 12 
Vil, V12 280 290 ose 


110 V., black, 
red; H.-V. center-tap, slate; 


Power transformer code: 
green; V13 fil., 














affects zero-beat setting, carefully repeat plates, red and blue; dial lights, black. 
operation just previously described. If the Speaker plug: field coil leads, black and 
A.F.C, is operating properly, the 1,050 ke. yellow; Tl primary brown, green; center 
signal can be detuned to 15 or 20 ke, off, tap, red. 

-E- F- +H 

= fl 
| Cinta 4 
WITH RELAY NOT : bay 


EXCITED -CIRCUIT. 1-2 OPEN 


4-5 CLOSED 
WITH RELAY w' 
EXCITED-CiRCUIT 1-2 CLOSED Ex 
3-4 CLOSED 


4-5 OPEN 


WITH RELAY NOT 
EXCITED-CiIRCUIT: 1-2 OPEN Pf 


ITH RELAY 4 
CITED-CinCuIT: 1-2 CLOSED Ff 
2-3 





OPEN 
4-5 CLOSED 





LOOKING INTO BACK OF CABINET — 












| TO REMOVE Cover, -G- 
. |INse RT TOOL AS SHOWN \ 
AND TIP UP 












PULL THIS 
OUT TO REMOVE 
P DIAL LAMP 














“ground 


contact teeth on disc to engage movable arm of flash-tuner; E, 
use of wavetrap with doublet and ordinary antenna. 
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Photo courtesy Aladdin Radio Industries, Inc. 
Cathode-ray tubes are now being used in checking 
R.F. and 1|.F. coils in the factory of a prominent 
coil manufacturer. Much closer tolerances are made 
possible by this procedure because of the high 
sensitivity and lack of inertia in the C.-R. tube. 


Rapio-Crart, OrsMa Dept.: 

As we are in the sound business we feel that 
we should drop you a line to tell you how much 
we appreciated the article that Mr. Zimmermann 
from Marion, Ind. wrote about “Proposing a 
‘National Sound Truck Association’ Cooperation 
with A.S.C.A.P.” 

We are 100 per cent with Mr. Zimmermann, 
but not only the sound truck business should be 
organized but all work that is classed under 
sound. There should be a set price scale for 
rentals on P.A. jobs. 

So to sum it all up, as Mr. Zimmermann stated, 
let’s cooperate with the A.S.C.A.P. and help 
organize a National Sound Organization. 

ALFRED M. ZEMLO, 
Beaver Dam, Wis. 


RAp10-CRAFT, ORSMA Dept.: 

I came across what I consider an unusual serv- 
ice problem the other day. 

The set was a model 50 Majestic; complaint, 
hum and no reception. There was no plate volt- 
age on the 45s or 24 LF. I discovered a shorted 
condenser at one end of the resistor bank and 
restored the voltage to the plates of the 45s 
and expected to find the 24 OK as well but 
there was still no plate voltage on this tube. 
I disconnected the condenser from “B+” of 
the LF. transformer to ground and still no 
plate voltage and the condenser showed a direct 
short to ground; furthermore there was no 
apparent way for the plate of the 24 to get 


A department devoted to members and 
those interested in the Official Radio 
Service Men's Association. For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 
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any voltage, there being only the lead from the 
I.F. transformer to the condenser. I finally fig. 
ured that these 2 condensers were connected 
inside the can to complete the circuit to the 
plate of the 24 and upon one of them becoming 
shorted naturally both would have to be replaced 
and a wire run from the “B+” return to the 
end of the resistor bank. 

I noticed in your latest issue that one fellow 
didn’t expect to find condensers in coil cans, | 
found that the Rogers model 711 has both re 
sistors and condensers in both R.F. coil cans 
and the same in one of the I.F. cans. 

CHAS. VETTERGREEN, 
Fort Frances, Ont., 
Canada 


Rapi0o-CrRaFtT, ORSMA Dept.: 

I get a copy of Radio-Craft every month and 
I am very interested in the ORSMA. I think it 
is a grand idea and think it would be much 
better if you made a branch in Australia. 

I know you people think that we do not & 
much in the radio line, but some of the big 
radio firms here turn out 100 sets a day. 1 know, 
for I have been working for them. 

Another point, I have not seen much in 
Radio-Craft about the metal-sprayed glass valves 
(tubes, dear reader) with side contacts on the 
base. They are quickly gaining a monopoly over 
the metal and glass valves. By the way, metal 
valves got a “cold shoulder’ in Australia, except 

(Continued on page 753) 





7,500 
SENSITIVITY 
WITH MULTIPLIERS 





Fig. 2. The effect of multipliers on the colorimeter. 


N PART I, which appeared on page 592 of 

the April 1987 issue of Radio-Craft it was 

shown how by the use of a photocell colorim- 
eter, the various colors which make up the color 
which we ordinarily call ““white’’ can be separated 
and examined. It was pointed out that even 
slight variations in the ratio of the component 
colors produced marked variations in the “degree 
of white.” 

Some details of a special type of colorimeter, 
using a new photocell, were given. It was ex- 
plained that, if a multiplier was added to the 
0-200 microammeter, the effect of the unit could 
be used over a much wider range of color in- 
tensity variations. 

The manner in which the multiplier extends 
the meter range for more precise measurements 
is shown in Fig. 2. Further, there is provided 
an adjustment switch (and wire-wound variable 
potentiometer) by which in comparing 2 samples 
the meter may be set at 600, thus affording a 
plus or minus tolerance on either side of the 
reading for which the first sample has been set. 

If the readings of the colorimeter are required to 
be comparable with those obtained under daylight 
conditions it becomes necessary to use a light 


740 


“WHITE” 


| 


IS A RAINBOW OF COLORS! 


This interesting analysis of the use of a photoelectric 
colorimeter was started in the April 1937 issue. 
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beam for testing that closely approximates nor- 
mal daylight in its composition. Figure 3 shows 
the proportion of colors in various light sources. 
A special type of projection lamp has been 
selected, as the light source in the colorimeter, 
that operates at a temperature of about 2,900 
deg. Kelvin. 

This however is not sufficient and further cor- 
rection must be made in order to more nearly 
approximate the relative energy of sunlight as 
shown in Fig. 3. (The wavelength range is given 
in Angstrom units.) This final correction is ob- 
tained by interposing the exciter-lamp beam 
(dashed line in Fig. 1B), between a set of con- 
densing lenses and the sample under test, a 
“daylight”’ filter that removes a requisite amount 
of light energy at the high-wavelength end of 
the spectrum. This filter #8 shown in Fig. 1 in 
Part I. 

We are now ready to test a sample. A meter 
reading at this stage of the tests indicates the 
total amount of all the light reflected by the 
sample regardless of its color. 

We have now progressed to the final stage in 
the operation of the colorimeter. It remains to 
break up into its constituent colors the light 
reflected by the sample and to evaluate these 
individual colors in some manner. 

To accomplish this selective analysis (1) each 
of 3 Corning color filters is interposed in the 
reflected-light beam that originates at the sample 
and terminates at the photocell as shown by 


RADIO-CRAFT_ for 


dotted lines in Fig. 1B, and (2) the amount of 
light passed by the color filter, as indicated by 
the meter reading, is then available as an index 
figure from 1 to 750 (or 7,500), or as percentage 
where the reading is a proportion of 100 for 
full-scale deflection. It then becomes convenient 
to set up a permanent record, as determined by 
the colorimeter readings, for the sample along 
the lines of the following examples which show 
(Table I) the difference between 2 shades of the 
(Continued on page 1766) 
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Fig. 4. A visibility chart of light in wavelengths. 
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am SUPERIOR AAS A 00 KC TO 100 
TF Ip Og SIGNAL GENERATOR «ith 
V§) CALIBRATED AUDIO 


EQUENCIES 
= #4440 
_ ONLY 6 


| GENEMETER | 


ERE'S a signal generator for your 

life—our Genemeter—extra large, 

for greatest accuracy, the highest 
type laboratory equipment. Ranking 
near the very top, it is priced near 
the very bottom! 

The dial scale is full-size 15-inch 
diameter protraction. The hairline 
indicator permits reading to one 
part in 1,000. 

Variable audio frequencies, 24 to 
10,000 cycles, are included so all 
audio systems and components may 
be separately tested, using three 
bandspreads, 25-400, 400-5,000 and 
§,000-10,000 cycles. 

There is a built-in output meter, so 
that receiver output can be measured 
with r.f. modulated or by using audio 
input above. 



















| 10 FEATURES | 


1. Radio frequencies covered on funda- 
mentals, all direct-reading, 100 ke. 
—22 me., in five bands, by switch 
control. Frequencies to 105 me. 
read directly, without confusion. 


2. Audio frequencies from 25 to 10,000 
cycles, in three steps, switch-con- 
trolied. Each band direct-reading 
in frequencies. 

3 Modulation at 25 to 10,000 cycles, 
the full audio range, on or off 
by switching. 

4. Output meter is bullt in, for con- 
nection across a high impedance, 
as output transformer primary, or 
prior grid or plate circuit. 

5. Smooth r-f attenuation. 

6. Separate posts for r-f and a-f 
output. 

7. All leakages tested, including con- 
densers, tubes, insulation; alse 
shorts. 


8. Stabilized r-f osciliator, with grid 
circuit unloaded. 

9. Accuracy on i-f and broadcast fre- 
quencies ‘2 of | per cent, and for 
short waves 2 per cent. 


10. Operation on 0-8. or $2. 60.190 
The handsome genetester appeases the eye as well as the the tine. 2. 


sense of accuracy and the pocketbook. 


NEW 10-40 SERIES OF SUPERIOR TEST EQUIPMENT 
— Tube Tester 


E absolutely believe this instrument to be 

the best buy for either novice or expert tech- 
niclan. It is not only as thorough and accurate, 
but actually a faster tube tester than similar 
more elaborate and expensive instruments. Tests 
tubes on the emission principle and mits 
testing for shorts and leakage between elements 
so that — aceuraty in checking is obtained. 
Tests all ty of tubes, whether UX or oct 
base, and allows for se te checking of diode, 
triode or pentode sections of composite tubes. 
Real rugged construction, and priced so low 
that no serviceman or constructor can afford to 
be without it. The following salient features are 
incorporated in this instrument: 
@ Tests all 4, 5, 6, 7s-7L and octal base tubes. 
@ Tests all diode, triode, pentode and tetrode 

receiving tubes, as well as many transmitting types. 
@ English reading meter, with ‘‘Bad-?-Good”’ scale, 
@ incorporates Neon Test for determining leak- 
+ 








Not only frequencies are tested, but 
capacities and all other factors where leak- 
age enters, by a separate leakage tester. 

This is our finest signal generator the 
Genetester, with negligible r-f leakage, 
Model GNT, in a shielded cabinet, fan type 
dial with separate shield, 


sre exzenoley planetary $1 4.40 





ratio. Order GNT (ship- 
ping weight 10 tbs.) 
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Allmeter 





age or shorts between elements. 
Attractively designed front panel, Metal Case. 













ERE'S a great innovation—a tester that besides Dimensions: 10. 6/2 x 5% inches. ——— - 
= matin he usual d-c ond secistonse asus e so ee A wr 40 — 
$%, also measures resistances to . m oratory, or field servicing. 4 
end to 5 meg., likewise capacities from .0001 mfd. Model V-45 with complete in- 0- Oscimeter 
likewise capacities from .0001 mfd. to 12 mfd., structions ....+....eeeeeeees 


and both a-c voltages and a-c currents. Yet the 
price is less than that of an ordinary d-c volt-ohm- 
ammeter. Imagine paying less for getting 2% 
times the amount of service—eight instruments in 
one, instead of only three! 

This innovation, the ALLMETER, works on 90-130 
volts d.c. or a.c. (any commercial frequency). For 
capacity measurements a.c. must be hee 

ere are the eight services—the first five the extra 
ones at less cost, the last three the more usual ones 
for which p pay more than for the eight: 

1. A-C Currents, 15-150-750 ma. 
an A-C Volts, 15-150-750. Serves as output meter, 
3. High capacity, 1-12 mfd., including electrolytics. 

Low capacity, .000I-| mfd. for mica and small 
Paper condensers. 

. Low ohms, .1-100 ohms. 

6. High ohms, to 5 meg. (Also for all direct meter 
readings of all a 

7. D-C Volts 15-150-750. 
$ .40 8. D-C Currents, 15-150-750 ma. 
Order Model AMR, complete 
(shipping weight 6 Ibs.) 


ESIDES our large Genemeter we manufacture 
the lowest-priced all-wave signal generator 
on the market that works on a.c. or d.c. This 
instrument, the Oscimeter, is direct-reading in fre- 
quencies, is switch-operated, and has |! per cent 
accuracy I-f and broadcast bands, and 2 per cent 
accuracy for short waves. Range in tive steps is 100 kc. 
to 22 mc., all fundamentals. The dial scale is pro- 
tracted on 6” diameter, the largest scale on a low- 
— signal generator, and the indexing is by hair- 
ine for extreme accuracy of reading. The bands are 
marked A, B, C, D and E on coil switch and scale 
dial scale, also in frequencies on both. The Oscimeter 
is equipped with attenuator, also with separate | ,000- 
cycle modulator tube and modulation on-off switch. It 
enables tests of leakage of cond s, tubes, etc., and 
affords independent audio output, for testing P.A. and 
other audio systems, including microphones, speakers, etc. 
R-f output may be at high or low impedance, by 
separate sts. Housed in black, wrinkle finish shield 
cabinet, the Oscimeter weighs 5 Ibs. 
unpacked, and has handle for easy $ 40 
ortability. Order Oscimeter Model . 
-40 (shipping weight 6 Ibs.) @ .... 











send 20 per cent, balance C.O.D. Send 


Remit stated prices and products will be shipped express collect. Or : 
Order Direct From 


for our free Circular on our $24.60 oscilloscope. 


SUPERIOR INSTRUMENTS CO. new york, i. ¥. Dept. Re-6 
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A NEW 


BEGINNER’S 
RIG 


‘ANC 


STANCON 


@ A 40 watt transmitter for c.w. opera- 
tion that can be built for less than $40.00 
- aeaeine tubes, crystal and meter. 





‘ +t 2 tuned circuits using the n ao 
6L6G and the new Taylor sing tl 

one of the simplest and most be 
able beginner's rigs ever qt dee 


FREE 
Schematic Drawings on Request 


STANDARD 
TRANSFORMER 
CORPORATION 


850 Blackhawk Street Chicago 
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AMPLITONE’S 
—NEWEST!! 











Our 6 volt DC-110 volt AC universal amplifier, 


now cffered in a complete portable system. May 

used indoors or outdoors, for sound car. Sys- 
tem consists of: 26 watt universal amplifier mount- 

in carrying case with special motor and turn- 
table and od age pickup. Amperite velocity mi- 
crophone, heavy duty black and chrome floor stand, 
25 feet microphone cable and plug, two Jensen 12 
inch PM nen speakers mounted in ‘‘split’’ car- 
rying case, eet speaker cable and plugs, set of 
MATCHED RCA tubes. Entire system may be set 
up in 5 minutes. Two position mixer, allows for 
using microphone and phonograph ether or in- 
dependently. Voltage changeover A. - made by 
simple toggle switch. 


SPECIAL NET PRICE $ 10522 


Write for FREE Catalog! 
AMPLITONE PRODUCTS Co. 
135 Liberty Street, New York, N. Y. 











RADIO ENGINEERING 


RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio. Practi- 
cal training with modern equipment at New 
York and Tice schools. Also specialized 

Home Study Soupete, Fy “No 
plan. Catalog Dopt. RT-37. 


courses and 
obligation” 


RC " oom 
75 Varick St., New York 1154 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909. 
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TECHNICIANS’ DATA SERVICE 


JOSEPH CALCATERRA 


DIRECTOR 
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A special arrangement between RADIO- 
CRAFT magazine and the publishers of this lit- 
erature, which permits bulk mailings to inter- 
ested RADIO-CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 

2. HAMMARLUND CATALOG. Contains complete 
specifications, illustrations and prices on the 
Hammarlund line of variable and adjustable 
condensers ; intermediate frequency transformers, 
coils and coil forms ; sockets; shields; chokes and 
miscellaneous parts for broadcast, short wave 
and ultra-short wave reception and transmis- 
sion. Also contains description and prices of the 
Hammarlund line of “Comet Pro” and “Super 
Pro” receivers. 

5. ELECTRAD 1936 VoLUMp CONTROL AND RE- 
SISTOR CATALOG. Contains 12 pages of data on 
Electrad standard and replacement volume con- 
trols. Truvolt adjustable resistors, vitreous wire- 
wound fixed and adjustable resistors and volt- 
age dividers, precision wire-wound non-inductive 
resistors, center-tapped filament resistors, high- 
quality attenuators, power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 

29. THp Key To SuccessFruL Servicinc. Four 
different types of combinations of courses on 
Radio Servicing, Public Address Work, and 
Television, developed by the Radio Service Insti- 
tute, are described in this 24-page booklet. Com- 
plete information, including outlines of the 
courses and costs, is given. Two of the courses 
are designed for the more advanced and more 
ambitious Service Men who are anxious to get 
to the top of their profession. The other two 
courses are for less-experienced Service Men 
who want to advance more rapidly in the Radio 
Servicing Field. Please do not ask for this book- 
let unless you are interested in taking a course 
in these subjects. 

53. Po.tymon Com Data SHEET 536. 
folder contains complete catalog descriptions, 
specifications, prices, performance curves and 
circuits showing applications of the complete 
line of Polyiron radio components made by the 
Aladdin Radio Industries, Inc. 

57. RippoN MICROPHONES AND How To UsB 
THEM. Describes the principles and operating 
characteristics of the Amperite velocity micro- 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preamplifier. 

65. THE 1937 LINe or SupReEME TESTING IN- 
STRUMPENTS. This 24-page catalog gives complete 
information on the entire Supreme line of test- 
ing instruments, including the Model 585 Diagno- 
meter; the Model 540 and 550 Radio Testers; 
the Model 500 Automatic; the Model 505 Tube 
Tester; the Model 555 Diagnomoscope and other 
Supreme oscilloscopes, tube testers, signal gen- 
erators and multimeters. Complete details of 
the Supreme Easy Payment Plan for purchasing 
testing equipment on the installment plan are 
also given. 

66. SupReEMp DesIGN MANUAL “A” or TUBE AND 
Rapio Testine Circuits. This interesting and 
useful 60-page handbook covers the fundamental 
principles of meters, measuring instruments and 
test circuits and illustrates, with detailed ex- 
planations, the basic circuits used in Supreme 
Testing Instruments. Every Service Man who is 
interested in the “why” of testing circuits should 
have a copy of this handbook in his kit. 

73. How TO ELIMINATE RADIO INTERFERENCE. 
A handy folder which gives very complete infor- 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
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Radio-Craft Technicians’ 
99 Hudson Street, 
New York City, N. Y. 


Data Service 


RC-637 
Please send to me, without charge or 
obligation, the catalog, booklets, etc. the 
numbers of which I have circled below. 

2 5 29 53 57 65 13 
74 75 76 

My radio connection is checked below: 


Service Man operating own business. 
Service Man for manufacturer. 
Service Man for jobber. 

Service Man for dealer. 

Service Man for servicing company. 
Dealer. 

Jobber. 

Experimenter. 

Professional Set Builder. 

Amateur Set Builder. 

Short Wave Work. 

Licensed Amateur. 

Station Operator. 

Radio Engineer. 

Laboratory Technician. 

Public Address Worker. 
Manufacturer’s Executive. 

Student. 

am a: 

( ) Subscriber ( ) Newsstand reader 
I buy approximately $.......... of radio 
material a month. (Please answer with- 
out exaggeration or not at all.) 


eee ee ee 


State ....... 
(Please print name and address) 


Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
use of a letter causes delay. 











analyzer and method of using it is included, to- 
gether with data on how to eliminate interfer. 
ence of various kinds once the source is located. 

74. SpRaGUB 1936 ELECTROLYTIC AND PAPE 
CONDENSER CATALOG. Gives specifications, with 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. In- 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

75. SPRAGUE TeL-U-How CoNbDENSER GUIDE 
A valuable chart, compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. Facts You SnHoutp Know Asout COn- 
pENSERS. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such 4% 
power-factor, leakage, capacity and voltage in 
determining the efficiency or suitability of 4 
given condenser to provide maximum filtering 
and safety in operation. 





SERVICING QUESTIONS & ANSWERS 


(Continued from page 727) 


receiver, and find the tuning-meter burnt out. 
Please explain why this occurred. 

(A.) We have received quite a few inquiries 
on this model with burned-out tuning indicators, 
and this is usually due to a shorted bypass con- 
denser located in a metal housing together with 
the screen-grid bypass units. Quite a few in- 
quiries regarding fading on this receiver are 
attributed to faulty bypass condensers which 
have been found to become leaky. To facilitate 
further repeat calls on this receiver it is ad- 
visable to replace the entire bypass block. 


OSCILLATION 


(6) Walter Brown, Austin, Texas. 
(Q.) On the Stromberg-Carlson Model 48 I 


find that an uncontrollable oscillation takes place ‘ 


upon removing first I.F. tube shield. Kindly 
plain the reason for this. 

(A.) With the development of modern tubes 
a great amplification is possible simply by 
correct methods of shielding the various tubes 
as well as all associate components. Therefore it 
is absolutely essential for the tube shield to be on. 

















yours 
before 
hausts 


You 


There 
to hay 


this n 























1937 


CE 


TOR 


mn 
— 
e 


-637 


or 
the 


73 


C88, 


ny. 


der 
dio 
th- 





ering 








RADIO-CRAFT for JUNE, 





RCA ALL 
THE WAY 











1937 


RCA Radio Netis 


RCA Manufacturing Company, Inc. 
A Service of the Radio Corporation of America 


© Camden, New Jersey 





743 





EVERYTHING IN 
RADIO-MICROPHONE 
TO LOUDSPEAKER 























—_— 


To the consumer, RCA means high quality performance at low cost...To the radio man, RCA means easier selling, higher profits 














GET NEW CATALOG FREE! 


It’s a 32-page Illustrated Booklet on 
RCA Test Equipment, Accessories, Parts 








Hereitis—hotoff thepress! 
A valuable, 32-page illus- 
trated catalog telling about 
RCA’scompletelineof test 
equipment, accessories and 
parts. Will proveextremely 
useful to you in service 
work. Ask your RCA parts 
. distributor how you canget 
yours absolutely free—but ask him today, 
before the rush for this fine booklet ex- 
hausts his supply! 


You Can Make Extra 
Profits With This New 
RCA Extension Speaker 


There are lots of people who would like 
to have an extra loudspeaker for use in 
their playroom, den, porch or garden. And 
this new RCA extension speaker is ideal! 





STOCK NO. 969% 





Notonly is it light and portable—but it pro- 
vides excellent tone. Ina beautifully carved 
cabinet it will enhance the appearance of 
any room. And it costs only $9.50 list. 

Take it with you on service calls. Demon- 
strate its great usefulness to your cus- 
tomers. It will prove a fine aid to extra 
profits. Comes complete with 6-inch P.M. 
speaker, universal matching transformer 
and switch. 


New Radio Program 
Provides Free Radio 
Instruction...Free Prizes 


RCA, in cooperation with your local RCA 
tube or parts distributor, is sponsoring a 
hew, weekly radio broadcast on 50 stations 
from coast to coast, solely for the benefit 





ofradio service men. This fine new program 


teaches radio technicalities. Keeps you 
up-to-the-minute on latest radio develop- 
ments. Shows the way to more service 
jobs. Tells how to make sales. 

Not only does this program teach—but 
it offers a chance to win valuable prizes 
as well. Your local RCA parts distributor 
will give you full details on request. Ask 
him today. Tune in for the next broadcast. 


The RCA Radiotron Spring 
*“Check-Up” Plan Gives Old 
Radios New Life... And 
Means More Service Jobs! 


The RCA Radiotron Spring ‘‘Check-Up” 
Plan consisting of a 10-point radiocheck-up 
service costing $1.50 exclusive of parts, is 
of interest to 73% of the homes in your 
community, for that many have a radio. 

Check-ups are part of American life. 
People are used to automobile and dental 
check-ups. Hence they can see the wisdom 
of a radio check-up. And the RCA Check- 
Up means giving weak, worn-out radios 
new life and vigor — restoring to them 
‘‘new set” tone and performance! 

Service men will find, as others have, 
that the check-up promotes sales of ser- 
vice and parts, new sets and other appli- 
ances that they stock. Moreover, they visit 
sick radios on the basis of ‘‘service’’—not 
“sales”. And that’s a valuable point in their 
favor. In addition, they get paid for the 
service they render and, at the same time, 
are afforded an opportunity to help their 
customers select other merchandise they 
may need. 


Service Men Get Selling Help from RCA 


In order to help you sell this service RCA 
Radiotron is running full column adver- 
tisements in The Saturday Evening Post 
and Collier’s every other week . . . news- 
paper ads in over 100 cities...and features 
the check-up with commercials on a full 
hour radio program every Sunday. And in 
all cases YOU are mentioned as the man 
for the consumer to call in! Besides this, 
Radiotron also offers you several mailing 
pieces for your own use—mailing pieces 
that will produce results. Get some. Use 
them. Back up this Plan. It will pay you 
well! Also ask your jobber for details of 





the new auto radio check-up. 


Please Say That You Saw It in Ravio-Crart 


Facts Prove RCA All The 
Way Means Better Radio 


Radio holds many thrills in store for lis- 
teners every day. But there’s no radio 
thrill that compares with the thrill of 
owning a set that gives you the benefits of 
RCA All The Way reception. And only 
with an RCA Victor radio can you get 
this reception! 

Here are five facts offering strong proof 
that RCA All The Way means better 
radio. Read them. Then have your nearest 
RCA Victor dealer give you an actual 
demonstration of radio that’s RCA All The 
Way — from the microphone in the studio 
to the receiving set in your home. 


I Through the National Broadcasting 
Company, one of the RCA family, RCA 
creates and broadcasts the majority of 
network programs. 


2 The actual broadcasting of many pro- 
grams is done with RCA equipment. More 
than half the broadcast power on the air 
is RCA installed. 


3 From practical experience in radio com- 
munication with 47 foreign countries and 
ships on all seas, RCA knows how to build 
superb short wave broadcasting and re- 
ceiving equipment. 


4 RCA is the only company that does 
everything in radio—from original re- 
search to broadcasting. 

5 RCA is the only company that makes 
everything in radio— from microphone to 
receiving sets. 


RCA Victor 1937 
radios (Model 6K-1 
shown here, $52.95) 
range in price from 
$20.00 up. Includ- 
ing such outstand- 
ing RCA Victor 
features as Magic 
Brain, Magic Eye, 
MagicVoice, Metal 
Tubes and many 
others, they are 
today, more than 
ever, radio’sgreat- 
est values! 








New Tube Manual! 
The RC-13 Manual on RCA Radio Tubes 


gives service men completeinformation 
on all receiving tube types including 
Metal and G-Series tubes. Get your 
copy from your RCA tube distributor. 











EVERY 


RVICE MAN 


SHOULD OWN 
THIS COMBINATION VOLT-OHM. 


MILLIAMMETER 
AND FREE POINT TESTER 





MODEL 640-740 


DEALER 
PRICE 


Precision Built 


$270 


DESIGNED TO WITHSTAND 
ROUGH FIELD SERVICING 
NO EXTRA CASES TO BUY 


Just what you need for field use. Every service 
shop should own duplicate servicing instruments 
as protection against rush work, instruments 
damaged in service, and for taking care of other 
emergencies. 


The Ranger-Examiner Model 640 Free Point 
Tester has eight automatic switch type and ten 
single action jacks. Five sockets ‘or any type 
radio tube. 


Model 740 Volt-Ohm-Milliammeter has 3” Square 
Trip.et+ Precision Instrument. Scale readings: 
10-50-250-500-1000 A.C. and D.C. Volts at 1000 
Ohms per Volt (D.C. Accuracy 2%; A.C. 56%); 
1-10-50-250 D.C. M.A.; 0-300 low Ohms; High 
Ohms to 250,000 at 1.5 Volts. (Rheostat adjust- 
ment for 13% volts for Ohm readings to 2.5 
Megohms.) Batteries may be added permitting 
such readings in 250,000 ohms steps. Low Ohms 
to % ohm with 25 ohms in center of scale. 
Backup circuit used. Current draw is only 1 M.A. 


Dealer Net 


Model 640-740 Portable Free Point yrenes 
and Volt-Ohm-Milliammeter ..... 


Model 640—Free Point Tester only, in 


PE TOD fb avccasncccscess cocccccce O80 
Model 740—Volt-Ohm-Milliammeter only, 
TE PON GND bv vincccdcvecreseee «eee 18.60 


Booklet. Lists 101 2 (gest Poomns, Se Radio 


roubles, How Do 

Cure. Nothing like it before. arvatiy 
simplifies every-day servicing. Send 
coupon now. 





Seat Meter Works 


College Dr., 


‘Shee send Br more information .* Model 640- 
40; Model 640; () Model 740; (1) Free Booklet, 


Bluffton, Ohio 
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MAKING THE RADIO-CRAFT SIMPLIFIED CARRIER 
INTERPHONE 


(Continued from page 713) 


but where highest quality pick-up is essential, 
some sort of equalizing input filter (high pass) 
so engineered as to attenuate the low-frequency 
response of the speaker to proper microphone 
working level is essential. In Fig. 1B are cir- 
cuit data covering the wiring in of typical 
standard equalizers designed for use with 500 
ohm nokoil speakers. 

There should be no trouble with hum if C14 
and C15 are of high enough value. Increase 
their value beyond specified figures if necessary. 
Check back on filament wiring, remembering 
that tubes such as the detector and first A.F. 
amplifier should be filament-connected as elec- 
trically close in the series line-up to “B minus” 
as possible (because of cathode to filament 
leakage). Use selected tubes, chosen to give 
humless operation. If a 25A7 has been sub- 
stituted for the 25A6 modulator and 25Z6 recti- 
fier, be particularly careful in such selection. 

Most buildings are wired “three-phase.” That 
is. the pole transformer feeding an individual 
building has 3 secondary windings, 2 of which 
are the voltage supply sources for particular 
groups of A.C, outlets. Such wiring presents 
certain obstacles to communication between units 
when such units are not on one single phase 
line. 

Consider a single unit working as transmitter. 
It feeds into the line, Fig. 2, and will get as 
far as the pole transformer. If another unit 
is A.C. connected to this same line at any 
proper outlet, it receives the signal. If it is 
connected in the other phase line it will not 
receive the signal, as there will be no return 
for the complete circuit. It will be necessary 
here to provide a return through some auxiliary 
conductor (connecting C7 in the individual unit 
to that conductor, which may be ungrounded 
buzzbar wiring or structural steel, etc., or simply 
a separate lead) or connect a high voltage .1-mf. 
capacity across the two “hot” phase line leads 
at points X and Y—such points being located 
on the outlet wiring side of the fuses. The .1-mf. 
capacity should certainly do the trick, but it 
must be properly placed. 


LIST OF PARTS 


One Aerovox mica condenser, type 1468, 250 
mmf., Cl; 

Two Aerovox condensers, type 284, 0.006-mf., 
C2, C12; 

One Aerovox condenser, type 684, 0.1-mf. (C3 
is trimmer in coil can, C4 also), C7; 

Two Aerovox condensers, type 284, 0.05-mf. (C8 


value may be smaller to attenuate speaker low- 
frequency response on “speak’’), C8, C10; 
Two Aerovox electrolytic condensers, type PR25, 
5 mf., C9, Cll; 
One Aerovox condenser, type 284, 0.25-mf., C13; 
Two Aerovox electrolytic condensers, type PR2, 
8 mf., C14, C15; 


Two Aerovox condensers, type 284, 0.1-mf., Cig, 
C17; 

One Continental Carbon insulated resistor, typ 
M5, 1 meg., R1; 

One Continental Carbon 
10,000 ohms, R2; 

One Continental Carbon resistor, 
meg., R3; 

One Continental Carbon resistor, type M5, 5,00 
ohms, R4; 

One Continental Carbon resistor, type M5, 0,25. 
meg., R5; 

One Electrad potentiometer, 0.5-meg., R6; 

One Continental Carbon resistor, type M5, 1,00 
ohms, R7; 

One Meissner LF. transformer, type 5702, 175 
ke., or one I.F. transformer, type 5714, 456 ke., 
or one B.C. R.F. coil, type 2437, LF.T.1; 

*One universal output transformer (500 or V.C, 
secondary optional), T1; 

One Wright-DeCoster Nokoil reproducer, type 
482, with transformer wound for 10,000 ohms 
impedance, or one similar Nokoil reproducer 
with transformer wound for 500 ohms im. 
pedance and one Wright-Decoster Nokoil 
equalizer, type 674, (500-ohm transformer and 
equalizer optional) ; 

One ballast for Fig. 1 line-up, type K-42-B, or 
substitute value for proper operation, V5-R8; 

One set of General Electric or National Union 
tubes: 1—25A6, 1—25Z6, 1—6F5, or 1—25A6; 
1—6F5, 1—25Z6, 1—6J7, or 1—6J7, 1—6Fi, 
1—25A7; 

*Five moulded octal sockets, 
type S8; 

One piece of sheet aluminum or steel, 
ins., or one chassis, 8 x 3% x 1% 
having open ends; 

*One black crackle-finished cabinet ; 

Two 5- and 10-in. right angle brackets, 2-in, 
legs ; 

One 5- and 10-in. draw pull for handle; 

*One escutcheon, type 11229; 

*One send-receive nameplate dial, type 562; 

*One volume contro] dial plate, type 25; 

*Two knobs, type 588; 

*One A.C. toggle switch, Sw.1; 

*One 2-pole, 4-point selector switch, type 2742-2; 


resistor, type Mj, 


type M5, 01. 


with retainer rings, 


6% x8 
ins. high, 


*One pilot light assembly, type 310-R; 
*One pilot light assembly, type 310-G; 
*Two pilot lights, 6.3 V., 150 ma.; 


One %-in. insulating rubber grommet for mount- 
ing jack (phone) On panel free from cabinet 
connection ; 

*One 2-circuit phone jack, type 2A or 702A; 

Two Meissner R.F. chokes, type 1995, for 456-ke. 
operation, R.F.C.1, R.F.C.2; 

One Brush headset (optional), type A. 
*Names of manufacturers will be supplied 


upon receipt of a stamped and self-addressed 
envelope. 





A PORTABLE RADIO RESEARCH LAB. 


(Continued from page 714) 


at one station than at the other. The new port- 
able laboratory carries transmitting sets as well 
as sensitive receiving equipment, and it is now 
possible to extend the scope and the accuracy 
of the simultaneous experiments. 


"CORKSCREW" WAVE 


The transmitting set is a special type that 
sends a circularly-polarized or “corkscrew’’ wave, 
which can be made to spin in a clockwise or 
counterclockwise direction as it moves through 
space, The set can also transmit the ordinary 
type of radio wave. Voice and code modulation 
are provided for communication with the home 
laboratory and with other cooperating stations. 
Two battery-operated high-voltage generators and 
an alternating-current generator provide full 
power for all apparatus even when the mobile 
laboratory is completely isolated, though outside 
power sources may be substituted when available. 
A wide choice of wavelengths is provided. 

In certain types of long-distance simultaneous 
echo experiments a trailer is also used. In this 
case elaborate crystal-controlled vacuum-tube cir- 
cuits permit extremely accurate synchronization 
of the receiving apparatus with the transmitter 
at the home laboratory. This synchronization is 


Please Say That You Saw It in Rapio-CRaFtT 


accurate to 0.0001-per cent per hour and is in 
dependent of the radio wave and the character 
istics of the power line. 

In addition to the apparatus designed for 
echo measurements the laboratory carries 40 
ultra-high-frequency transmitter, and __ threé 
associated receivers operating on 5 meters, 25 
meters, 1.25 meters, and on special experimental 
assignments. These are used in studying the 
effect of geographical and meteorological condi- 
tions on this type of transmission. 


SPECIAL CAR BODY 


With the exception of a standard-signal get 
erator and one receiving set, all of the apparatus 
has been constructed in the laboratory instru 
ment shops. A special body for the Packard 
chassis was also built at the laboratory and it 
contains a number of interesting features, I 
cluding noise-absorbing walls, electrical shielding, 
and thermal insulation designed to keep the cat 
warm in winter and cool in summer. 

At present the field measurements are being 
conducted by Mr. H. Selvidge, Mr. Paul King, 
and Mr. John Alvin Pierce, under the super 
vision of the writer. 
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HOW A RADIO TRUCK AIDS 
NEWS "SCOOPS" 


(Continued from page 715) 


Photographers traveling with the unit develop 
their plates in the truck’s insulated and ven- 
tiated dark room and dispatch them directly to 
the editorial office in Detroit by means of a 
photo-transmission machine, saving precious 
hours and minutes lost in even fastest trans- 
mission by airplane. | 

Pictures are flashed to Detroit from a Wide 
World photo-transmitter, operating in the truck 
and utilizing ordinary telephone lines. The set 
can be “hooked in” at any telephone, and pic- 
tures are received directly to the photographic 
department of the newspaper. Only a few min- 
utes are required for transmission. 

The brilliant red Lockheed Orion monoplane, 
Early Bird, also will be able to broadcast to 
the mobile unit, if a description of any event 
from the air is desired, and thence to the radio 
audiences by standard and short-wave radio. The 
news-gathering plane is completely equipped for 
broadcasting in addition to its regular comple- 
ment of aviation radio apparatus. 

The body of the truck unit is insulated 
throughout and special refrigeration and heating 
units keep the photographic dark room at the 
proper temperature for developing pictures, 
summer and winter. 

A cat-walk on the roof enables photographers 
to “shoot” their pictures from a point nearly 
12 ft. above the ground. At the front of the 
cat-walk is mounted a 140,000-candlepower flood 
light for illuminating the scene at night. Radio 
equipment, all located in the rear half of the 
14-foot body, includes an ultra-high frequency 
receiver and transmitter with a range of from 
7 to 10 meters; two pack sets operating on the 
7 to 10 meter band and the 1 to 3 meter band, 
respectively; medium high-frequency transmit- 
ters, and all-wave receivers. Other pack trans- 
mitters and additional equipment are con- 
templated for future installation. Latest photo- 
graphic equipment, including an _ enlarging 
camera and a contact printing machine, have 
been installed in this mobile newspaper office. 

The unit carries complete first-aid equipment 
approved by the American Red Cross, which will 
be available to Red Cross or other workers at 
the scene of a disaster or which can be used 
by trained members of the unit’s crew in an 
emergency. On the door panels of the unit are 
painted sets of call letters of the six radio licenses 
now held by The Detroit News. They are: WWJ, 
America’s pioneer broadcasting station; W8XW4J, 
the ultra-high frequency station located atop the 
‘i-etory Penobscot Building; WSXHV, the sta- 
tionary ultra-high frequency set in the truck; 
W8XIG, the pack transmitter; WKFB, the 
standard-band broadcasting station in the air- 
plane, Early Bird; and KHPMN, the short-wave 
broadcasting set in the plane. 

Carl Wesser, WWJ engineer in charge of 
ultra-high frequency development work, super- 
vised radio-equipping the truck, and Paul B. 
Olsen, of The News staff, supervised photo- 
graphic installations. 

Power for lights, radio receivers and trans- 
mitters and photographic machinery can be ob- 
tained from two sources. When feasible, the 
unit is located near a power line, and current is 
carried into the truck through built-in conduits 
in the exterior of the body. When the unit is 
operated at some distance from a power line, 
either or both of a pair of gasoline-driven 
generators under the body operates generators 
for current. 

An intercommunicating telephone connects the 
dark room and the radio room with the driver’s 
cab, 80 the staff members working in the rear 
compartments while the truck is in motion can 
a to the driver and other occupants of the 


The truck is equipped with lights and traffic 
insignia to satisfy the legal requirements of 
nearly every state in the Union. 

The mobile unit received its “baptism of fire” 
early in October 1936 when photographers and 
announcers covered the explosion of a huge gaso- 
line station and warehouse in Flint, Mich., more 
than 60 miles from Detroit, in which two per- 
sons were killed and 12 others seriously injured. 
An announcer of WWJ stood among the ruins 
of the building, 90 minutes after the explosion, 


and gave the radio audience a word-picture of 
Seene, while photographers took pictures 
and sent them back to the Detroit office by 
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IT SOUNDS CRAZY 


.. + but any National Union 
Service Specialist will tell you 


IT'S TRUE! 


“You guys must be crazy ... you ad- build your service business. That’s what 
vertise everything but radio tubes!” has always counted most with National 
We've heard that often... And it’s Union. We know if your business grows 
true ...we do tell you about other you just can’t help but sell more tubes 
things. Important things! Seven years .. . and if we’ve helped to make it grow, 
ago we knew that Radio Service was go- you're going to sell National Union 
ing to be an industry. We knew you fel- tubes. You fellows who’ve been growing 
lows would need the best doggoned tubes With us all these years know there’s none 
you could get. We made ’em. Then we better 1 . , 
knew you'd need testers, analyzers, etc., NUTS”? No, National Union hasn't got 
etc. We decided to give ’em to you. We've o_o loose. We re selling ideas for bet- 
: . : . ter service business and more of it. 
given 90,648 pieces of equipment to Serv- Y a 3 
: ae 2 . our growth comes first. We’re making 
ice Specialists who buy National Union that growth possible. Are you one of the 
tubes as this issue of Radio-Craft goes to smart lads who's cashing in on the Na- 
press. Right now, today, we're giving in- tional Union service specialist plan? 
struments made by all leading manu- You'd better find out why National Union 
facturers. means so much more than radio tubes 
*Course we don’t talk about tubes in our to top notchers in the chassis chasing 
ads! We tell you what you can get to game everywhere. 


WE'LL BE AT BOOTHS 104-105 cwicaco, sune 0-11-1213 


z-------- FIND OUT! SEND COUPON! --------. 


NATIONAL UNION RADIO CORP. RC-637 
570 Lexington Ave., New York, N. Y. 


Who is the nearest N.U. Distributor? I want to hear all about what N.U. 
is doing for Radio Service Specialists. 















RADIO SPECIALISTS NEEDED HERE 1S YOUR OPPORTUNITY 


Modern receivers with their complicated circuit sys- Your possibilities of making money and getting 
tems have knocked out the old time cut-and-try ahead are limited only by your ability and skill— 
radio fixer. Trained men with up-to-the-minute but you must know more than the other fellow. You 
knowledge are needed to service these new sets. must be a radio service specialist, as R.T.A. can 


train you. 


PRACTICAL TRAINING — | wuat R.A. STUDENTS SAY 
AT HOME Norwood, Ohio 





Our home study course is practical ‘“‘shop and I have connected with a large firm 
bench’’ training combined with a thorough set as Radio Service Manager and 
of tical lessons prepared by an experienced wish to extend my thanks for your 
Radio service engineer, Four working outfits are help. 

also furnished. Joseph Rapien, Jr. 


MAKE SPARE TIME Yorkville, Obio 


From Aug. 1 to Dec. 


MONEY repaired 163 radios and put up 


43 aerials which is very good for 











Our training Is complete and practical. we yart time work while studyin 
show you how to make money almost from the cour course. = 
start. The course can easily be made to pay Chas. Koerber 
its own way. Investigate now, write for free 

book of deta 
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Train fora Better. 
Job anda any ot 


“)nain in 


HOME—in your spare time. 


PREPARE TODAY FOR 


OPPORTUNITIES AHEAD 





your Spare Jime 
by PRACTICAL Shop Methods 
WITHOUT LEAVING HOME: 


Now, Electric Institute brings—TO YOUR VERY 

DOOR—practical training necessary for the rich 
rewards in Electricity. Keep your present jobh— 
no need to leave home—now you learn ELEC. 
TRICITY easily, practically ~-RIGHT AT 


Get into a real money making field where there 
are many opportunities in Electricity. There is no 
better way to succeed than to TRAIN for work in 
an industry that is expanding. New Electrical 
projects constantly mean more jobs for men with 
rected training. Almost oy, industry uses 


RAINED ELECTRICAL MEN. 


Or you can own 


and operate an electrical business of your own. 


Opportunities to Earn Up 
to $5, $10 a Week or More 


While Training 


With this onatingty 7A fascinating method of 
E SHOP T it is possible to start 
NEY. almost at once. Do not con- 
fuse E. I. Training with dry, theoretical text 
book courses. Electric Institute tells you exactl 


HOME 
EA 


ARNING MO 
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JOBS with ELECTRICAL EQ 
APPARATUS which 


at no extra cost. 


Become a TRAINED man without leaving home 
- your present job—then be ready to step into 


CAL JOB. 


OU DO the ACTUA 
UIPMENT 


T and 


comes with your training 


SnaneQusht Not Satisfied 


You must be satisfied. We give you an agreement 
to return every cent you pay on tuition if, after 
completing our training, you are not satisfied in 
every way with our instruction, equipment or 
other services given you. 


With our training, our graduates receive life time 


consultation service, em 
many other features to 


Electricity. 


Electric Institute is a moat 
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revolutionary 
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RADIO-CRAFT 


A KIT-TYPE CARRIER INTERPHONE 


(Continued from page 723 


foil to act as 
Greater stability will 


This procedure allows the outside 
a shield for the inner foil. 
result thereby. 


The wires to the “listen-talk’’ switch, Sw.3, 


should be shielded and the shield grounded, Any 
other long grid or plate leads should also be 
shielded. . 


Four glass-type tubes make up the circuit. A 
type 6C6, V2, is used as a voltage amplifier stage. 
This is resistance-capacity coupled to a type 43 
power stage, V3. Another type 43, V1 is used as 
a local oscillator in the talk position and as a 
tuned detector in the listen position. A type 25Z5 
tube, V4, with a suitable filter network is used 
to supply the plate, screen-grid and bias cur- 
rents necessary for the operation of the circuits, 
as well as for the speaker field. 

A 3-deck rotary switch, Sw.3, is used to switch 
the speaker from the plate circuit of the output 
tube to the grid of the 6C6 amplifier and also 
to change the 43 detector to the carrier-frequency 
oscillator. 

Separate phone jacks are provided to enable 
the user to obtain privacy in conversation where 
this is desired. 

Correction Notice. Referring to the schematic 
circuit, Fig. 1 on page 723, it will be noticed 
that the control-grid of the 6C6, V2, is uncon- 
nected. The correction is to remove the lead 
that now connects to the suppressor-grid and 
connect this lead to the control-grid. Then, con- 
nect the suppressor-grid to the cathode. (Inci- 
dentally, the carrier frequency has been reduced 
slightly to 232 ke. instead of 250 kc.) 


LIST OF PARTS 
One Arrow transfer unit, L1-L2-L3 


One Arrow line-filter R.F. choke, L4; 
One plate modulation choke, ch.1; 


for JUNE, 4937 
One speaker field, 3,000 ohms, ch.2; 
One filter choke, 250 ohms, ch.3; 
One resistor, 7,500 ohms, \4-W., R1; 
Two resistors, %4-meg., %4-W., R2, R10; 
One resistor, 3,000 ohms, 4-W., R4; 
One resistor, 1 meg., 4-W., R5; 
Three resistors, 0.25-meg., %4-W., R3, R6, Ri; 


One resistor, 600 ohms, 4-W., R8; 
One control, 25,000 ohms, R9; 
One resistor, 25 ohms, 2 W., R11; 
One resistor, 100 ohms, 15 W., R12; 
One line switch, Sw.1; 
One push-button switch, Sw.2; 
One 3-gang, 2-position rotary 
One speaker transformer, T1; 
One pilot light, 6.3 V., 150 ma., 
Two type 43 tubes, V1, V3; 
One type 6C6 tube, V2; 
One type 25Z5 tube, V4; 
Two condenser, 0.1-mf., 300 V., Cl, C17; 
One trimmer condenser, 350-600 mmf., C2; 
One mica condenser, 250 mmf., C3; 
Three mica condensers, 0.002-mf., C4, C6, Ci; 
One trimmer condenser, 750-1,000 mmf., C5; 
*Two condensers, 5 mf., 25 V., C7, Cll; 
Three condensers, 0.01-mf., 200 V., C8, C10, C12; 
One condenser, 0.006-mf., 200 V., C9; 
One condenser, 0.1-mf., 200 V., C13; 
*Two electrolytic cond., 16 mf., 150 V., C15, C16; 
One condenser, 0.01-mf., 300 V., C18; 
One condenser, .05-mf., 200 V., C19; 
One drilled chassis ; 
One cabinet ; 
Four tube sockets ; 
One phone jack; 
Hardware, wire, solder, etc. 

*May be in one can. 


switch, Sw.3; 
P.L.; 


This article has been prepared from data sup 
plied by courtesy of Arrow Radio Company, 





NEWEST CAR-RADIO IDEAS 


(Continued from page 717) 


out the necessity of taking your eyes off the road. 

Quick-Service Set Design. Spring mounting 
combined with 1-hole mounting of the latest 
Zenith sets makes installation as easy as possible. 
The set is easily removed for service by loosen- 
ing the bolt and slipping the set up off the bolt, 
as shown in Fig. D. The U-shaped slot in 
the spring mounting plate permits this easy 
removal. 

Antenna for Turret-Top Cars. A _ car-top 
aerial made of stainless steel, 80 ins. long, is the 
latest in the Philco line. Streamline mounting 
insulators made the aerial an attractive addition 
to the car instead of an eyesore. It is interesting 
to note that this type of aerial, shown in Fig. 
E, is free from the ills of under-car aerials, such 
as being damaged during driving over unpaved 
roads or by flying stones kicked up during 
driving, the formation of ice between aerial 
and car body, the pick-up of wheel static, or 
the collection of semi-conducting films. of oil 
and dirt; ignition static also is greatly reduced. 

Modernistic Sensitivity and Tone Control. The 
unit shown in Fig. F, is a new type of sensi- 
tivity and tone control, called an “acoustinator,” 
which is attached to the new Galvin Motorola 
sets. The attractive case has 2 windows—one of 
which reads City, Country, and Street-Car, and 
the other, Voice, Music and Bass—to indicate 
the particular setting being employed to suit 
varying reception conditions and types of 
programs. 

Set-Controls for the “Back-Seat Driver.” The 
need for controlling the tuning and volume from 
the back of the car as well as from the driver's 
seat is answered by the unit shown in Fig. G, 
which has two control heads with the necessary 
flexible drive cables. The dash control head is 
connected to the set in the usual way, and the 
auxiliary control head, which may be mounted 
on the back of the front seat, on the arm rest 
or the side of the car in the back, is connected 
to the first control head. (This idea was first 
proposed by Radio-Craft, page 717, June 1985.) 

Button Tuning Increases Driving Safety. An- 
other novel attachment which may be added to 
existing car sets as well as being supplied with 
one new make of set is the button tuning unit 
shown in Fig. H. This consists of a small bake- 
lite case having 6 buttons on its face, with 
spaces for 5 local stations and an off position. 
By simply touching one of the buttons, any one 
of 5 local stations is automatically tuned in. 


Please Say That You Saw It in Rapto-Crart 


Thus the driver’s attention is not distracted 
during the tuning-in operation. 

Signal/Noise Ratio Booster. The unit, called 
a “phantom antenna,” shown in Fig. I in series 
with antenna lead of the new Arvin set is @ 
combined (a) antenna coupler, (b) transmission 
line and (c) tuned resonant circuit which affords 
unusually high gain in the aerial circuit. By 
means of this unit, which incorporates the de 
sirable features of the Hazeltine series-feed 
antenna system, permits an over-all gain in 
the aerial stage of 14 to 24; as well as reducing 
background noise, cross-talk and ignition pick- 
up. The antenna coupler is designed to resonate 
at 500 ke. with an antenna capacity of 75 mnf.; 
higher capacities reduce the resonant frequency. 

Its schematic circuit is shown in Fig. 1, The 
antenna signal is fed into a low-impedance see 
ondary connected to a matched line which és 
loaded at the input end with a capacity of 
0.001-mf. At the output end the line is coupled 
in series with the antenna coil winding, the 
capacity of the line, and the 0.05-mf. loading 
condenser, all of which combine to form the 
A.V.C. capacity. 

It is interesting to note in closing that one 
manufacturer of sparkplugs who previously fea 
tured a type incorporating ignition suppressor 
has discontinued this type of plug because of the 
dropping off in the demand for such ignition 
suppressors in the recent-model auto-radio sets 
This is an important fact since it shows to what 
extent the suppressor-less design has been cat 
ried. (Radio-Craft readers will recall the e& 
tremely efficient suppressor-less car-radio te 
ceiver construction article that appeared oa 
page 748 of the June 1935 issue—Editor) 

*Names of manufacturers will be supplied upom 
receipt of a stamped and self-addressed envelope 
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Fig. 1. The “phantom antenna” contains an im 
pedance > ing transformer, transmission line 
and high-gain tuned’ circuit. 
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RADIO-CRAFT for JUNE, 


INTRODUCING—A 
CATHODE-DRIVE HIGH- 
FIDELITY 32-W. BEAM 
AMPLIFIER 


(Continued from page 722) 
quired to maintain an equivalent power output. 
This extra voltage is easily developed by em- 
ploying a high-gain preamplifier and an elec- 
tronic “mixer” voltage amplifier. 

The driver circuit features low inherent dis- 
tortion because of the low input impedance 
reflected into the grids of the 6L6s. 

The convenient and fool-proof plug and socket 
change-over system utilized in the “Universal 
Amplifier” described in the September 1936 issue 
of Radio-Craft, page 141, is carried over in the 
design of this modernized version. This arrange- 
ment avoids any possibility of damage caused 
by interconnecting errors as it is impossible to 
connect both the 110 V. A.C. and 6 V. D.C. to 
the transformer at the same time, unless the 
amplifier circuit is deliberately tampered with. 

The author will be pleased to answer all ques- 
tions relative to this new type amplifier. Address 
all requests to Radio-Craft, and enclose a stamped 
and return-addressed envelope. 


OPERATING NOTES 


(Continued from page 727) 
and the set operated perfectly. It seems that 
this condenser was never put in as it is shown 
on the diagram. 





Admiral Auto Radio, This set had a complaint 
of a bad clack-clack that seemed to change 
frequency with the speed of the car. No mechan- 
ical defects of the car, a model A Ford, could 
be found but a small vulcanized spot on a rear 
tire casing proved to be the offender giving off 
a static discharge at every turn of the wheel. 
The complaint was present only on paved 
highway. J. O. Roperts 

Noisy or Fading Philcos, On all Philco models 
reported noisy or fading, first examine the A.C. 
plug for ‘loose screws. Many of these screws can 
be turned by the fingernail. This is not tight 
enough to pass from 50 to 150 W. without 
causing fading or noise in the receiver. 

Phileo Model 84. A Philco model 84 was re- 
ported having low volume. Upon arriving at the 
owner’s home, the Service Man asked the usual 
questions which every good Service Man should 
ask, that is, whether the radio ceased playing 
suddenly, if they smelled anything burning, etc., 
ete, 

In this case the radio had played fine until 
a burnt out pilot light had been replaced by the 
owner. Ever since, the radio had played very 
faintly and when a slight odor was noticed at 
the rear of the cabinet, the set was shut off and 
the Service Man called. 

Naturally, the new pilot bulb was examined 
first for an internal short, but was found OK. 
Leaving the bulb out, it was noticed that all 
filament and plate voltages were low. It seemed 
strange that simply changing the pilot would 
cause the set to act this way. During the check- 
ing of voltages it was noticed the power trans- 
former was getting abnormally hot. So a short 
circuit was looked for. It was finally found inside 
the pilot socket. The new bulb had been screwed 
in so tight that the small copper contact inside 
the socket was pushed aside, so that it touched 
the shell, shorting the 6.38 V. winding of the 
power transformer. When the socket was dis- 
connected, the set played normally. Of course 
the pilot socket was replaced. 

Keep Radio Sets Away from Open Windows. 
Service Men should advise radio owners to keep 
radio sets away from open windows, especially 
during the summer season. Dirt will collect in 

chassis more readily and if the window 
should accidentally be left open during a rain- 
storm moisture will collect between the prongs 
of the tubes. 

The writer has replaced many burned out 
bower transformers due to water collecting be- 
tween the prongs of the 80 rectifier socket. The 
tube base and socket generally burn first, be- 
coming carbonized, which creates a dead short 
across the high-voltage winding. 

pness also causes the set to lose its 
lectivity, pep and quality temporarily until 
t dries out. Harry W. Money 
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ONE OF MANY RADIO JOBS 
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FOR AN Zs. LATHE 


This set-up for winding a trans- 
former primary is one of many re- 
cently developed for radio men by 
Atlas Engineers. Their research has 
demonstrated that an Atlas Lathe is 
the ideal all-purpose machine for 
today’s radio shop, handling all types 
of standard and special jobs with 
speed and accuracy. Radio men tell 
us “Atlas pays for itself many times 
over.” 
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BE SURE THESE TWO BOOKS ARE IN YOUR SHOP 


binding — opens 


bleh ee UD 
ATLAS PRESS CO, 

683 N. Pitcher St., Kalamazoo, Mich. 
0 Send your 1937 catalog FREE. 


EXTRA VALUES I — itatcc 


Winding R.F. coils, choke coils, short wave coils, and 
transformers ; turning dial shafts and drums, knobs, specia! 
screws and studs; making service tools, microphones, special 
dies and molds—these are just a few of the many radio jobs 





LATHE INFORMATION 
FOR RADIO MEN 


New up-to-date “Manual of Lathe Oper- 


ation’’ includes easy-to-understand tech- 

nical data on coil winding, wire wrapping 52 pages showing the 
and spring making, addition to latest in shop equip- 
modern lathe fundamentals and latest ment—metal and wood 
directions for machining new metal lathes, drill presses, ar- 
alloys, plastics, etc. 272 pages, metal bor presses, grinders, 


easily, lies flat, 
Sold on money-back guarantee—$1.00 
postpaid—malil coupon 


© Enclosed find $1.00 for new book 
“Manual of Lathe Operation’’ 
sent to me postpaid, 


ATLAS PRESS CO. : 
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683 N. Pitcher St., Kalamazoo, Mich. : 
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you can handle in your 
own shop when you own 
an Atlas Lathe! The 
model shown is the 36” 
back-geared lathe at 
$97.50 less motor—a stur- 
dy, powerful, precision 
machine with many extra 
features included at no 
extra cost. Send for 
FREE Atlas catalog for 
full details. 


FREE 
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motors, vises, tools, and 
attachments. Send 


today. coupon. 
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Information on request 


THE BRUSH DEVELOPMENT CO. 
3312 PERKINS AVE~+ CLEVELAND, OHIO 
























DO INCREASING 
THOUSANDS OF 


DEALERS 


Fy Cask 


FOR 


RAYTHEON 


TUBES? 





Because thousands of dealers know 
that (1) RAYTHEON is the tube with 
great consumer acceptance and fair 
list prices that insure faster turnover 
«++ (2) RAYTHEON is the tube that 
is not sold at cut prices, insuring full 
profit... (3) RAYTHEON is the 
tube that needs no apologies or ex- 
planation, due to its long established 
quality. 

These facts are the reasons why 
increasing thousands are finding 
RAYTHEON the safest and most 
profitable cash tube investment. 


ASK YOUR JOBBER 


RAYTHEON 


RADIOTUBES | 
RAYTHEON PRODUCTION CORPORATION 





420 Lexington Ave. 55 Chapel Street 
New York, N.Y. Newton, Mass. 
445 Lake Shore Drive 555 Howard Street 


Chicago, Illinois San Francisco, Cal. 
415 Peachtree St., N. E. 
Atlanta, Ga. 
RAYTHEON IS THE MOST COMPLETE LINE—ALL TYPES 
OF GLASS, OCTAL BASE, METAL, RESISTANCE AND 
AMATEUR TRANSMITTER TUBES. 
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A STABILIZED FEEDBACK 6-W. 25L6 A.C.-D.C. AMPLIFIER 


(Continued from page 725) 


feedback is adjusted to the reciprocal ratio. 
Curve B shows the effect of the low-frequency 
booster, that is, with R3 at minimum resistance. 
The low-frequency response may be adjusted to 
any value between curves A and B. Curve C 
shows the response with the low-frequency cut- 
off filter in place. 

Several constructional notes are worthy of 
mention. First, in using dual controls for volume 
and feedback control, the tapers on the 2 halves 
of the control must be the same, and should be 
very close as to resistance. This means good 
quality controls. Second, resistors used in push- 
pull feedback circuits should be checked on an 
ohmmeter. They should be equal within a few 
per cent for best results. 

If this main amplifier is used with the pre- 
amplifier discussed in Part I, the low-frequency 
compensation network composed of L1, L2, and 
R3 may be omitted, as well as the optional 
high-frequency booster composed of C25, C26, 
and R24. The low-frequency cut-off filter may 
find application where hum pick-up is serious, 
particularly in input lines. The control of 
response is then accomplished by the controls 
on the preamplifier as discussed in Part I. 


MECHANICAL LAYOUT 


The layout of the preamplifier is shown par- 
tially by the photographs, but requires some 
consideration. The circuit designations are those 
of the previous article. On top of the chassis 
the layout from left to right facing the panel 
is as follows:— (1) input transformer, Tl. (2) 
6F5 tube V1, (3) 6F5 tube V2, (4) 6C5 tube V3, 
(5) output transformer T2, (6) choke L1. Choke 
L2 is mounted beneath the chassis. 

On the panel of the chassis from left to right 
the controls are as follows: (1) input jack, (2) 
response control R15, (3) response control R16, 
(4) volume control R14, (5) feedback control 
R5, and (6) the output jack. 

The main amplifier is laid out as follows, 
viewing again from left to right facing the 
panel. On the top of the chassis, (1) input 
transformer T1, (2) the low-level 6J7 tubes V1 
and V2, (3) choke L3, (4) 6C5 driver tubes V3 
and V4, (5) driver 
transformer T5, (6) 
25L6 output tubes V5 
and V6, (7) output 
transformer T3. Chokes 
L1 and L2 are mounted 
below chassis. 

On the front of the 
panel the controls are 
these :-— (1) input jack, 
(2) feedback controls 
R1 and R2, (3) booster 
control R38, (4) volume 
control R9. Connections 
for power and output 
terminals are on the 
back of the chassis. The 
power supply layout 
follows. On the top of 
the chassis from left to 
right:— (1) main am- 
plifier 12Z3 _ rectifier 
tubes V8 and V9, (2) 
choke L4, (3) choke L5, 
(4) 12Z3 preamplifier 
rectifier tube V7. On 
the front of the chassis 
are the two switches S1 
and S82. 


TaBLe I 
Values for 2 tubes 

Plate and 

screen-grid 

voltage 110 V. 
Zero signal 

plate current 65 ma. 
Max. signal 

plate current 90 ma. 
Zero signal 

screen-grid 

current 6 ma. 
Max. signal 

screen-grid 

current 17 ma. 
Peak A.F. 

grid volts 28 V. 
Power output 8 W. 
Bias voltage -12 V 
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LIST OF PARTS 

Two Electrad vol. controls, 25,000 ohms, R1, R2; 

Three Electrad dual volume controls, 0.25-meg, 
R3, R9, R24; 

Two LR.C. resistors, 0.25-meg., 14-W., R4, Rj: 

One LR.C,. resistor, 3,500 ohms, 1 W., R6; ; 

Two LR.C. resistors, 0.5-meg., 1 W., R7, R8; 

Two I.R.C. resistors, 600 ohms, 1 W., R10, Ril; 

One LR.C. resistor, 1,000 ohms, 1 W., R12; 

One I.R.C. resistor, 1 meg., 1 W., R13; 

Two I.R.C. resistors, 5,000 ohms, 1 W., R14, Ri; 

Two LR.C. res., 10,000 ohms, 1 W., R16, R117; 

Three I.R.C. resistors, 50,000 ohms, 1 W., Ris, 
R19, R23; 

One Electrad resistor, 300 ohms, 75 W., R20; 

One Electrad resistor, 75 ohms, 25 W., R21; 

One I.R.C. resistor, 25,000 ohms, 2 W., R22; 

Four Cornell-Dubilier paper condensers, 0.1-mf, 
600 V., Cl, C2, C4, C5; 

Two Cornell-Dubilier electrolytic condensers, 25 
mf., 35 V., C3, C11; 

One Cornell-Dubilier electrolytic 
mf., 200 V., C6; 

Two Cornell-Dubilier electrolytic condensers, 8-8 
mf., 200 V., C7, C8; 

Four Cornell-Dubilier paper condensers, 0.1-mf,, 
400 V., C9, C10, C18, C19; 

Two C.-D. paper condensers, 0.01-mf., C12, C13; 

Four Cornell-Dubilier paper condensers, 0.025- 
mf., 400 V., C14, C15, C16, C17; 

Four Cornell-Dubilier electrolytic condensers, 
16 mf., 200 V., C20, C21, C22, C23; 

One C.-D. paper condenser, 0.2-mf., C24; 

One C.-D. paper condenser, 0.05-mf., €25, C26; 

One Kenyon transformer, type T-3, T1; 

One Kenyon transformer, type T-256, T2 

One Kenyon transformer, type T-306, T3 

One Kenyon choke, type KC-300, L1; 

One Kenyon choke, type KC-300, L2; 

One Kenyon choke, type T-155, L3; 

One Kenyon choke, type T-152, L4; 

One Kenyon choke, type T-156, L5; 

One Kenyon choke, type KC-300, L6; 

Two type 6J7 tubes, V1, V2; 

Two type 6C5 tubes, V3, V4; 

Two type 25L6 tubes, V5, V6; 

Three type 12Z3, V7, V8, V9; 

Three S.P.S.T. toggle switches, $1, S2, 83. 


condenser, 4 





Fig. 4. The effect of the feedback can be readily seen. 





Fig. 5. A—low-frequency response peameater and B—high-frequency response 
ooster. 
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A SERVICE MAN'S AUDIO OSCILLATOR 


(Continued from page 728) 


both waves are of exactly the same frequency 
they cancel, and this point is known as the 
zero-beat. 

At every other point, where the variable oscilla- 
tor differs in frequency from the fixed oscillator, 
the phenomenon of beat frequencies appears. 
Thus, if we mix two waves, one of 465 ke. and 
the other, 460 kc., we will obtain the sum and 
difference beat frequencies; that is, 465 minus 
460 equals 5 ke. and 564 plus 460 equals 925 ke. 
We are not interested in the frequency of 925 kc. 
because it is inaudible when both waves are 
rectified by the 6Q7. 

The difference frequency of 5 ke. (5,000 cycles) 
is the one we want. The essential part of the 
2 rectified waves produces a 5 ke. beat which is 
audible and in our case, is applied to the control- 
grid of the triode portion of the 6Q7 where it 
is amplified and applied to the control-grid of 
the pentode amplifier. 

The actual useful range of frequencies gen- 
erated in this manner extends from below 50 
cycles to above 20,000 cycles. The lowest fre- 
quency attainable is zero cycles, which is of 
no use because there is no audio component 
wave at this point. It is well known that 2 
oscillators operating at slightly different fre- 
quencies have a tendency to fall in step, or 
interlock. 


It can readily be seen that it takes extremely 
good design, shielding and other factors to main- 
tain a difference of only 20 cycles or less between 
oscillators and still prevent interlocking to zero- 
beat. For this reason most commercial units 
are rated from 50 cycles, up. Under test our 
anit has “gone down” to 5 cycles per second 
and maintained it for several seconds before 
blooping out. The upper limit is determined by 
the maximum capacity of the vernier condenser 
with the plates fully in which in our unit is 
enough to reach up to about 30,000 cycles. The 
power output available is close to 5 W. with a 
total of 7 per cent distortion. Ordinarily this 
amount of power is used only to determine at 
what frequencies a dynamic speaker cone will 
start to rattle or distort. 


THE SERVICES OF THE COMPONENTS 

A brief discussion of the manner in which 
the various tubes are used, may be of interest. 
Referring to Fig. 1, we see a 6J7 electron-coupled 
oscillator operating at 465 ke. feeding into one 
of the diodes of the 6Q7. The other 6J7 oscillator 
also operates at 465 ke. but the vernier con- 
denser, when fully meshed, serves to lower the 
frequency to about 435 ke. The output of this 
variable oscillator feeds into the remaining diode 
plate of the 6Q7. Both the fixed and variable 
oscillator currents are mixed together at the 
eathode of the 6Q7. 

Colored tip-jacks on the front panel are pro- 
vided for the purpose of feeding A.F. directly 
into the voice coil of a speaker to be tested. 
The secondary winding of the output trans- 
former contained in the instrument has taps of 
4, 8 and 15 ohms to accommodate different 
types of voice coils. An additional winding tapped 












ig. 3. Details of the chassis and choke coil mounting brackets. 
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at 200 and 500 ohms serves to couple the output 
into 200- or 500-ohm transmission lines. The 
200-ohm tap is useful for testing over-all range 
of microphone amplifiers; that is, disconnecting 
the mike and feeding A.F. out of the 200-ohm 
tap directly into the mike transformer primary. 

Transmission lines of 500 ohms may be tested 
for gain or loss, frequency discrimination and 
distortion. The entire output of 5 W. can be 
used to drive the input stage of high-power 
amplifiers, bearing in mind, of course, that dis- 
tortion in the A.F. oscillator will appear in the 
output of the high-power amplifier. 

An additional pair of tip-jacks (both colored 
brown) is provided for testing magnetic speak- 
ers and headphones, These tip-jacks are connected 
directly across the primary of the output trans- 
former. Reduced power must be applied to mag- 
netic speakers to avoid breaking the armature 
pin. The closed circuit twin jack is provided for 
the purpose of feeding a low A.F. voltage (at 
very low distortion level) into high-gain input 
circuits. 

A small magnetic loudspeaker is included 
within the instrument as a monitor. We believe 
that this feature is not only novel but useful. 
As can be seen from Fig. 1, the monitor is 
connected across the output primary and the 
front panel switch is used to cut it in or out 
of circuit. It is of great help in several ways: 
(1) It indicates whether the amplifier under 
test is operative, or not. (2) It’s helpful in 
maintaining calibration of dial readings, by 
checking against tuning fork or piano keyboard. 
(3) It serves as a protective load across output 
primary, at moderate volume level. And, (4) 
it serves as a check of the range of hearing 
of different people. 

A word of caution:—the monitor should al- 
ways be switched off, when the full power output 
of the oscillator is to be used. And a further 
word of caution is to never operate the A.F. 
oscillator into an open circuit with the volume 
control fully on. Breakdown of the output trans- 
former may occur under these conditions. 

The attenuator, or volume control is a high- 
resistance potentiometer in the grid circuit of 
the 6Q7. It affords smooth control from zero to 
full output at any frequency setting. The 6Q7 
grid resistor is connected to the 1-V. special 
grid-bias cell. This handy little cell is used in 

(Continued on page 764) 
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DON’T MISS THIS 
OPPORTUNITY TO 


EGuija 
WESTON 


at today 5 low prices 





(Above) 
Model 669 Vacu- 
um Tube Volt- 
meter, essential 
to complete your 
test equipment. 
Used with or with- 
out test oscillator ... 
measures gain per 
stage, r.f. amplitude 
in oscillator circuit of 
superhets, makes all tests 
on AVC circuits, P.A. 
systems, and all measure- 
ments where high fre- 
quency is a factor. Direct 
reading . . . measures 
without guesswork or con- 
fusing adjustments. Price, 
$45.00 met in U.S.A. 
(Carrying case extra.) 


Model 692 . . . @ real lab- 
oratory oscillator, at a ser- 
viceman’s price. All wave, 
triple shielded, built to do 
a precision aligning job on 
any and all receivers. Price 
today, $45.00 net in U.S.A. 
(Carrying case extra.) 


Far-sighted servicemen recognize the econ- 
omy ... the added profits .. . which good 
instruments bring home. For when you buy 
good instruments, you don’t buy instruments 
so often... you’re rarely stuck with an ob- 
solete, last-year’s model. That’s why more 
and more servicemen are standardizing on 
Westons. They want the same dependabil- 
ity, the same flexibility and the same long 
years of service which manufacturers and 
scientists insist upon, and get, from WESTON 
Instruments. The opportunity is available 
for you to get WESTON test instruments .. . 
thoroughly equip with these precision test 
tools .. . at today’s low prices. See your 
jobber today, or return coupon for com- 
plete literature. 





Model 772 Analyzer. Sensi- 
tivity 20,000 ohms per volt 
«++ resistance ranges read- 
able up to 30 megohms . . . 
current indications as low 
as 4 microampere. Price, 


$46.50 met in U.S.A, 


Model 771 Checkmaster... 
tube checker plus conti- 
nuity tester. Has 3 voltage 
and 3 current ranges, 
and resistance ranges for 
point-to-point and conti- 
nuity testing. Price, $45.00 
net in U.S.A. 

—-———TeOerer wor Cen — rr - - eC Cre S| SS TS TT r—-  rl 
Weston Electrical Instrument Corporation, 

599 Frelinghuysen Avenue, Newark, N. J. 


Rush me complete data on Weston Radio Instruments. 
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Now—a high-powered— 





New 


The Library now 
comprises a re- 
vised selection of 
books culled from 
latest McGraw- 
Hill publications 
in the radio field. 


Radio 
Engineering 
Library 


Fo pened selected by radio specialists of McGraw- 











Hill publications 
—to give most le coverage of facts 
needed by all — Poss are grounded on radio 
fundamentals 
ilable at a special price and terms. 

These books cover circuit phenomena, tube theory, net- 
works, measurements, and other subjects—give specialized 
treatment of all fields of practical design and application. 
Ree, are books of recognized position in the literature— 

»ks you will refer to and be referred to often. If you are 
practical designer, researcher or engineer in any field 
based on radio, you want these books for the help they 
give in hundreds of problems throughout the whole field 
of radio engineering. 


Svolumes, 3064 pages, 2000 illustrations 
1. Cuneta —_ OF RADIO EN- 
2. Hund’s PHENOMENA IN HIGH-FRE- 

QUENCY SYSTEMS 
. Chaffee’s THEO 8 OF THERMIONIC 
VACUUM TUB 
. Terman’s MEASUREMENTS IN RADIO 
ENGINEERING 
5. Wenner’ RADIO ENGINEERING HAND- 


10 days’ examination. Special price. Monthly payments. 
$25.00 worth of books On yee only $23.50 under this 
offer. Add these standard works to your library now; pay 
small monthly installments, while you use the books. 


| senie meeieiann deinen % 


SEND THIS ON-APPROVAL COUPON | 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New "York, N.Y. 

Send me Radio coyote Tibrary, 5 vols., for 10 
days’ examination on a 10 days I will send 
$3: 50, plus few cents postage, # 33. 00. monthly till 

23.50 is paid, or return books postpaid. (We 
postage = orders accompanied by remittance of first 
nstallmen 
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. All tubes 
. Short hot. 
- Leaks hot. 
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MODEL TV 
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MODEL TM Without analyzer s] §* 
scales. Write for Literature i! 
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M I L L 10 SION LABORATORIES 


361 W. SUPERIOR ST., CHICAGO, ILL. 
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NEW GUIDE NOW READY! 


Most complete volume control facts ever 
assembled in one book. Free with top 
(showing spec. ad of one Electrad 
volume control carton 
Write Dept. RC-6 ° 
175 Varick St., New York, N.Y. 
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MAKE THE HIGH-POWER "PORTABLE 6" 


(Continued from page 732) 


LIST OF PARTS 

Two LR.C. resistors, 0.1-meg., 4%4-W., R1; 

One LR.C. resistor, 50,000 ohms, %,-W., R2; 

One LR.C. resistor, 1,000 ohms, %-W., R3; 

One LR.C. resistor, 1.0 meg., %4-W., R4; 

Three I.R.C. resistors, 0.25 meg., %-W., R5; 

Two LR.C. resistors, 0.5-meg., %4-W., R6; 

Three Cornell-Dubilier condensers, 0.05-mf., 400 
V., Cl: 

Two Cornell-Dubilier condensers, 0.25-mf., 400 
V., C2; 

Three Cornell-Dubilier condensers, 0.02-mf., 400 
V., C3; 

Three Cornell-Dubilier mica 
mmf., C4; 

*One antenna coil (for 350-mmf. variable con- 
denser), L1; 

*One R.F. coil (for 850-mmf. variable conden- 
ser), L2; 

*One oscillator coil, 456 ke. 
variable condenser), L3; 
One Meissner 3-gang variable condenser, 350 

mmf. ; 
Two Meissner Ferrocart LF. 


condensers, 100 


(for 350 mmf. 


transformers 456 


One Wright-DeCoster Nokoil 6-in. 
magnet dynamic loudspeaker ; 
One Electrad volume control and switch, No, 

203, 0.5-meg. ; 
One Electrad volume contro], No. 232, 2,000 
ohms ; 
*Four tube shields; 
*One A.C.-D.C. chassis; 
*One dial to suit variable condenser ; 
One Arrow Radio Co. panel and cabinet to suit; 
One fuse and mount, 4%4-Amp.; 
*Three 4-prong sockets; 
*Three 6-prong sockets; 
One Thordarson P.-P. input A.F. 
Two Raytheon type 1D5G tubes; 
One Raytheon type 1D7G tube; 
One Raytheon type 1H6G tube; 
One Raytheon type 1H4G tube; 
One Raytheon type 1E7G tube; 
Three Advance “B’’ batteries, No. 303V, 45 V.; 
*One “A” battery, type Twin Six; 
*One “C” battery, 444 V., No. 2370. 
*Names of manufacturers will be supplied 
upon receipt of a stamped and self-addressed 


permanent- 


transformer; 
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Fig. 2, Chassis layout of the set. The flat metal is bent at the dotted lines. 





SELECTIVE AND NON-SELECTIVE PUBLIC-ADDRESS 
SYSTEMS 


(Continued from page 733) 


and between counters and management. Offices, 
factories and warehouses use them to transmit 
information or instructions, to call people to 
the telephone or reception room, or to ascertain 
without delay if a given person has left the 
building. In schools they connect classrooms with 
the principal's office; in restaurants and 
cafeterias they transmit orders to the chef; they 
save steps in large private homes, serve as 
paging systems in hotel lobbies and clubs, and 
so on. Anyone can find in his own community 
or neighborhood a long list of applications in 
which the practical usefulness of these systems 
totally outweighs their insignificant cost. 
Several types of communication are available 


to meet different requirements. Figure 1 is the 
circuit diagram of a non-selective or “common 
talk” system, in which any station can call any 
of the others, and all listen-in. This arrangement 
is ideal for some purposes as, for example, call- 
ing people to answer their telephones in an 
office or factory, or for conferences in which 
several individuals can partake without leaving 
their desks. It is undesirable where any degree 
of privacy is preferred. 


SELECTIVE SYSTEM 


This need for a more selective system is met 
by the arrangement shown in Fig. 2. In this 





BOTTOM VIEW OF SOCKETS 6C6 
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Fig. 2. The master unit circuit with 5 cable sockets for outlying stations. 
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RADIO-CRAFT for JUNE, 


system control is exercised by the person opere 
ating the central or master unit. All stations 
can hear what is said by the “‘master” operator, 
but none can hear the reply, and none can 
interfere. However, if the rotary station-selector 
switch is set at “C” or common, any station 
can call the master only, provided the master 
key is “listening.” 

The number of intercommunication stations 
operating in a single system can be increased, 
in the case of Fig. 1, up to the limit of the 
ability of the amplifier to drive the speakers. 
Since all speakers operate in parallel—except 
the one serving momentarily as a microphone— 
increasing the number of stations decreases the 
yolume of each, In general, 4 stations represent 
about the limit, although when small rooms are 
to be served it will be practicable to add more, 
while large rooms will make a further reduction 
in number necessary. 

The system of Fig. 2 is designed to use 5 
stations and no more, although the number can 
be reduced if 5 are too many. 

(A larger number of stations at the same 
power output or at higher power outputs, if 
required, are available in special systems made 
to order. Such systems can also be obtained in 
Lafayette and Auburn high-fidelity models which 
incorporate means for disseminating entertain- 
ment as well as provisions for communication, 
and are used in the larger schools, in hotels, 
summer camps, club houses and numerous other 
applications. ) 

The master unit and one station unit of the 
selective system, Fig. 2, are illustrated at the 
left of Fig. A. The master and one station of 
the common system, Fig. 1, are shown at the 
right of the same photograph. 


INSTALLATION 
Considering Fig. 1 


micr p 


it will be noted that the 
incorporated in the master 
unit is connected in exactly the same way as 
any of the outlying speakers. All of them, and 
all the push-to-talk switches, are in parallel. 
The microphone line is a shielded cable, the 
grounded shield serving as one side. The speaker 
line is a separate wire outside the shield, which 
serves as one side of the speaker circuit also. 

If the connecting lines are at all long, totaling 
100 ft. or more, open wiring is used, the speaker 
line being separated from the mike cable by 
a distance of several inches. The variable con- 
denser shown in Fig. 1 is adjusted for a maxi- 
mum gain consistent with freedom from feed- 
back. As with all A.C.-D.C. circuits, care is 








‘taken to avoid grounding to earth 


The master unit of Fig. 2 is equipped with 5 
output jacks, from which 5 cables radiate to 
as many outlying stations. However, in this sys- 
tem the central “talk-listen”’ switch must always 
be in either one position or the other, and feed- 
back and shielding do not present troublesome 
problems. The cable used is twisted pair, No. 22, 
> — the shield constituting one of the 


In the operation of Fig. 1, the person calling 
pushes the switch at the top of unit, holding it 
down while he speaks, and releasing it to 
listen. Any other station may interrupt and, 
just as in any conversation, all parties must 
be willing to listen as well as talk. Everything 
said at any station is heard at all the others. 

Figure 2 has two methods of operation, (1) 
common and (2) individual. With the selector 
set at “C” every station hears the master sta- 
tion, and any station can call the master as 
long as the talk-listen key is set at “listen.” No 
Station can hear any other, or talk with any 
other, All must hold their buttons down to listen 
as well as to talk. 


With the selector set to a specific location no 
other station can be heard at all. The selected 
station can reply when the talk-listen key per- 
mits, All, however, hear the master, an arrange- 
ment that serves as a “busy” signal and can be 
prevented, when desired, by open-circuiting the 
top blade of the talk-listen key. 


When the selector switch is set to a specific 
station, that station has no need for its push-to- 
talk button, and can contro] nothing with it. 
Under those circumstances the person at the 
distant station carries on the talk without having 
to touch or manipulate anything, and can con- 
tinue to use his hands in other work with which 
he may be occupied. 


This article has been prepared from data sup- 
plied Wholesale 


by courtesy of W. Radio Service 
Co., Ine, 
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IMPORTANT 
REASONS WHY SERVICE 
MEN PREFER “PRECISION” 


NEW *‘ PRECISION ”’ 
MULTIMETER NO. 830 


This 11 range service instrument containg 
@ large 3 inch D’Arsonval type meter of 
2% accuracy, housed in a bakelite case. 
5 D.C. voltage ranges: 0-10; 0-100; 0-250: 
0-500; 0-1000 at 1,000 ohms ‘per volt. 4D.C. 
current ranges: U-1 ma; 0-10 ma; 0- 100 
ma; 0-250 ma. 2 resistance ranges: 
Ohms shunt method. 0-500 ohms. As 

as % ohm. High ohms .— 0- 300, 900 


ohms. Selector controlled throu 
$40-5 


= Only 2 yrs a6. jacks “ 
© pane x7x ather 
finish 

a ee a 


OOO eRe teen eeeeeeee eeeeee 


THE POPULAR “‘PREGISION’’ 
ELECTRONOMETER NO. 600 


A combination testing instrument of 
COMPACT SIZE (12% x11%%x6) for 
complete modern tube analyzing and 
point to point set analyzing . . . housed 
in an attractive hardwood case... 
built to withstand “rough” usage . . 
approximate carrying weight is only 15 


pounds, 
$45.75 


PRECISION Instruments are now 
available on time payments. Write 
for details on the P. A.C. easy 
payment plan. 


PRECISION Uppanatu Grporalion 


821 EAST NEW YORK AV. BROOKLYN. N. Y 


The lOO (oo) YT JR ars 


ovine of INTERCOMMUNICATING 


SYSTEMS... MA 


@ Operadio is the ONE Intercommunicating 
System that outmodes all others ... the 
one COMPLETE line that gives you more 
plus features than anything on the market 
today. The line is flexible . . . both steel 
and wood models. . . offers you more sta- 
tions, more sales outlets. 


Priced right . . . allowing you a liberal 
discount and a fine profit, the Operadio In- 
tercommunicating Line is the 1937 PROFIT 
LINE. Buy no others until you see it. Mail 
coupon for the complete story. 


TYPE A—Complete two-way system. L. ney may 
originate at either position, one indepe t of the 
others. High quality reproduction. 

YPE B—Return pf System. Number of Out- 
lying Stations unlimited. Standard models up to ten 
stations. Outlying Stations can talk back to Master 
Station but can not call Master Station or talk to an- 
one Outlying Station. 

TY C—Number of Master Stations unlimited. 
Three to eleven Master Stations standard—in con- 
stant Communication with each other. Any Station 
can talk to any other Station simultaneously. 








Model 135 Intercommunicating 
System in both Wood and Steel 
Cabinet. List Price $57.50 per pair. 


$19vi 404 NOdNODD~™ 























ee Le el ee OPERADIO. MANUFACTURING COMPANY 
Cabinet. List Price from $38 to Dept. RGC, St. Charles, Illinois. 
SORES ger ciation. Please send me literature on your COMPLETE line of 
Intercommunicating Systems. 
Name....... o6snbsGedesooosebabsces bee bannstsiabeeden 
BR oc vtdaenunesndstcsus Hiadkevesenndes wee eseeeense 
BD FOIE, 65 icc cacccdccsdstcvcccdsevdsgeeessevece 
MANUF acne eosiiean DL Who blncsnncagecaceanees Hennannee arden anetne 
$t. Charles, Illinois My Jobber 58 ....ccccscccscccccccccccsecsvecesores coors 
Address GF JOU ccccccccccccccccccccecccceceve peeeees 
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HY PAY MORE? 


@THE FINEST MULTITESTER 
YOU CAN BUY AT ANY PRICE 


s 
a 
~” 


ready to 


Complete \} } 
operate I 


DEPENDABLE 


MODEL 410 
MASTER MULTITESTER * 


@ Better performance (by actual test and con- | 
sensus of users’ opinion), higher quality work 
manship and appearance than testers selling for 
considerably more. @ 41 measuring instru 
ments, single 5” D’Arsonval fan type meter. 





0-500 microamps, 2% accuracy. @ D.C. volt 
ages—2000 ohms per volt. A.C., 1800 ohms 
per volt. @ Eliminates troublesome and inac- iit] 
curate copper oxide rectifier in A.C. measure | 
ments (exclusive feature). Rugged rectifier HH] 
withstands heavy overloads, is easy and inex 
pensive to replace, has no frequency, tempera | 
ture or wave form error, Linear A.C. scales 11] 
same as D.C. The only instrument in its 
field measuring current in A.C,—microamps, | 
milliamps and amps, @ Accurate capacity tester | 
for paper, mica and electrolytic condensers. Hi 
5 condensers. Line voltage fluctuations auto- 
matically compensated. @ 6 current ranges in | 
D.C include microamps, milllamps and amps. 6 | 
individual ohmmeter ranges, measuring less than | 
%4 ohm to 46 megohms. @ Inductance 25 milli- 
henries to 10,000 henries. @ Power level —20 1| 
D.B. to +40 D.B. @ Voltages: 0-5-25-100- 
250-1000. A.C. and D.C, Currents: 0-500 micro- i] 
amps; 0-5-25-100-250 milliamps; 0-2.5 amps | 
Capacity: 0-,03-,3-3-30-300 microfarads. Re- {||| 
sistance: 0- a bw 000-100,000 ohms, 0-1-10-40 
megohms. Inductance: 25-1000 millihenries, ff} 
.25-100-1000- 10, 000 henries. Decibles: ~15, +-9 
+24, +35, +40 i} 
SEE YOUR JOBBER I] 
WRITE TO DEPT. C6 FOR CATALOG | 
| 
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A SIMPLE T.R.F. RECEIVER WITH A.V.C. 


(Continued from page 734) 


possibilities of T.R.F. reception. 

It must be remembered that this is a compact 
receiver using the minimum number of tubes 
for adequate performance. Of course, a larger 
set could be constructed utilizing the fundamental 
design. A push-pull output stage could be used 
or an additional R.F. stage offers possibilities. 
The present compact design finds ready applica- 
tion in cases where it is desired to build-in a 
simple receiver in one of the popular artificial 
fireplaces or secretaries. P.A. men also, will find 
in it the answer to the radio tuner problem. 
The quality of the output, ease of connection 
to high-power amplifiers, low cost and the A.V.C. 
action will be readily appreciated. 


THE CIRCUIT 


The outstanding features of the circuit in- 
clude the use of the new high-gain iron-core 
R.F. transformers with metal tube pentodes and 
the A.V.C. circuit of the 6Q7 diode-detector volt- 
age-amplifier tube. This combination of high- 
gain tube and high-Q coil results in a stage gain 
that will compare favorably with many of the 
supers on the market today. The precision of 
coil and condenser manufacture assures satis- 
factory tracking over the broadcast band pro- 
viding the receiver has been constructed in 
accordance with the instructions furnished with 
the coil kit. 

The circuit is conventional except for the 
diode section of the 6Q7 and for this reason the 
action of this portion of the receiver will be 
covered in more detail. The diagram of Fig. 1B 
simplifies the description. 

The signal voltage developed across the sec- 
ondary of transformer L3 appears across R7. 
This resistor R7 is part of the diode load which 
includes resistors R8 and R9. The voltage de- 
veloped across R9 is available for A.V.C. and 
audio signal. The volume control R10 is in the 
audio portion of the receiver as is customary in 
superhet, design. Resistor R8 and condenser C7 
serve as an R.F. filter preventing the R.F. 
energy from getting into the audio frequency 
portion of the 6Q7. However, some of the R.F. 
leaks through, and for that reason, condenser 
Cll is necessary. Resistor R11 places the proper 
bias on the grid of the triode section of the 
6Q7 and the condenser C9 prevents degenerative 
action in the cathode circuit. Condenser C6 is 
the means of coupling between L383 and R7. C8 
lowers the R.F. impedance of the effective diode 
load R9. Resistor R12 is the plate loading re- 
sistance of the triode portion of the 6Q7. 





When looking at the diode load circuit with 
R.F. flowing we find that the major portion of 
the energy will appear across R7 as R9 is by. 
passed by C8. When the rectified output is 
checked it will be found that the greatest voltage 
will appear across the resistor R9, which igs as 
desired, thus making the greatest voltage possible 
available for A.V.C. and audio signal to the 
triode grid. 

This circuit offers the most surefire method 
of obtaining A.V.C. action and avoids the 
necessity of having the rotor plates of the 3-gang 
tuning condenser insulated from each other and 
the ground. 


ASSEMBLY 

The first step in the construction of this 
receiver is the preparation of the chassis and 
the mounting of the various parts in their 
proper location. If the chassis ig to be home- 
made then the drawing of Fig. 2 gives full 
details. However, the chassis can be obtained 
ready punched, folded and painted. This will 
eliminate all of the hard work as most radio 
labs. are not so well equipped for metal] working. 

All of the parts should be mounted on the 
chassis. The photograph and the special mount- 
ing instructions furnished with the kit make 
this a simple matter. Locate the parts very 
earefully and follow the instructions to the 
letter. This will save time and trouble later on 
when the set is placed in operation. 

The condenser shield should be mounted on 
the back of the tuning condenser by means of 
three %-in. 8-32 machine screws so that the top 
portion of the shield projects over the top of 
the tuning condenser. Three leads should be 
soldered to the bottom stator terminals of the 
tuning condenser before mounting to the chassis, 


WIRING 


All wires and connections should be kept as 
short as possible. Grid and plate connections 
should be kept close to the chassis and well 
separated from each other. Resistors and con- 
densers are held in place by their own leads 
which should be pulled up and cut short before 
soldering. 

Grid wires must be soldered to the grid ter- 
minal of the antenna and R.F. coils and brought 
out through a hole in the top of the shield as 
near as possible to the grid of the tube to 
whose cap the lead is to be connected. 


The bypass condensers on the R.F. cathodes 


should be .01-mf., as specified. This will prevent 
oscillation of the receiver at the low-frequency 
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Fig. 2. Chassis drilling details for the T.R.F. receiver. 
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end of the tuning range. Larger values at this 
point will cause oscillation. 


ALIGNMENT AND OPERATION 


After making all connections and carefully 
checking to make certain that everything is 
correct insert the tubes in the proper sockets. 
Metal tube shields should be placed over the 
6K7s and the 6Q7. A very short piece of rubber 
tubing slipped over the grid lead before solder- 
ing the clip to the lead will prevent shortening 
between the clip and the shield. 

In connecting the speaker wires to the 4-prong 
plug, use the large prongs of the plug for the 
field leads of the speaker. These leads are gen- 
erally coded black and yellow. The small prongs 
on the plug should be connected to the output 
transformer which is mounted on the speaker. 

The speaker should be plugged into its socket 
before the set is turned ON. 

A high resistance voltmeter should be used to 
check voltages from the chassis to the plates 
and screen-grids of the tubes. These readings 
should compare with the values indicated in the 
circuit drawing. 

To align the R.F. and antenna coils, adjust 
the trimmers located on top of the 8-gang tuning 
condenser. If everything is working normally 
and the volume control well on, a station should 
be tuned in near the high-frequency end of the 
dial. With such a station tuned in, adjust the 
trimmers with an insulated screwdriver for 
maximum volume. If a signal generator is on 
hand, set to 1,400 ke. and adjust for maximum 
response using the lowest possible signal level 
from the signal generator. 

The receiver should track perfectly and be 
free from interaction over the entire tuning 
range. However, due to the use of ferrocart iron- 
core R.F. transformers the gain of the receiver 
is very great and will compare with a superhet. 
for gain and sensitivity. If any difficulty is 
experienced check over all grid and plate leads 
and note if the layout instructions have been 
followed exactly. 

These precautions cannot be over-emphasized 
as proper shielding and minimum coupling be- 
tween high-frequency leads will make all the 
difference between a sensitive receiver and a 
collection of parts with no particular merit. 

If the circuit oscillation is still troublesome 
due to variation of Gm in different types of 
tubes after all checks have been made as to 
the placement of parts, increase the value of 
resistors R3 or R6 to 1,500 ohms. This will 
eliminate any remaining oscillation caused by 
the high gain derived from the R.F. trans- 
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formers when used with tubes with abnormal 
mutual conductance. 


LIST OF PARTS 


One Meissner coil and tuning kit, No. 7531, 
containing: one Ferrocart antenna coil, No. 
1496; one Ferrocart first R.F. coil, No. 7860; 
One Ferrocart second R.F. coil, No. 1497; one 
8-gang variable condenser, 860 mmf., No. 
15115; one condenser shield, No. 7881; one 
4-in. airplane dial, No. 18247; 

Five octal tube sockets ; 

Two type 6K7 tubes; 

One type 6Q7 tube; 

One type 6F6 tube; 

One type 5Z4 tube; 

One resistor, 400 ohms, 1 W., R14; 

One resistor, 3,000 ohms, %4-W., R11; 

Two resistors, 1,000 ohms, %-W., R3, R6; 

Two resistors, 40,000 ohms, 1W., R2, R4; 

One resistor, 50,000 ohms, %-W., R8; 

Two resistors, 0.l-meg., %4-W., Rl, R7; 

One resistor, 0.2-meg., %4-W., R12; 

One volume control, 0.5-meg., R10; 

One tone contro] and power switch, 25,000 ohms, 
R15; 

Two resistors, 0.25-meg., %4.-W., R5, R9; 

One resistor, 0.5-meg., %4-W., R13; 

Three paper condensers, 0.05-mf., 200 V., Cl, 
C3, C10; 

Two paper condensers, 0.01-mf., 200 V., C2, C6; 

One paper condenser, 0.01-mf., 400 V., C18; 

Two paper condensers, 0.05-mf., 400 V., C12, C18; 

Two paper condensers, 0.1-mf., 400 V., C4, C15; 

One paper condenser, 0.006-mf., 600 V., C14; 

Two electrolytic condensers, 10 mf., 35 V., C9, 
C19; 

One mica condenser, 100 mmf., C6; 

Two mica condensers, 250 mmf., C7, C8; 

One mica condenser, 500 mmf., Cll; 

Two electrolytic condensers, 8mf., 450 V.,C17,C18 ; 

One Meissner chassis kit, 7 x 11 x 2 ins., No. 
18216; 

One power transformer: primary 110 V., 650 V. 
secondary C.T., 50 ma., 6.38 V. secondary at 
2 A., 5 V. secondary at 2 A., PT; 

One dynamic speaker with output transformer 
for 6F6 tube, 1,500-ohm field; 

One 4-prong speaker socket; 

One 4-prong speaker plug; 

One A.C. line cord and plug; 

One antenna-ground terminal strip; 

Three metal tube grid clips and tube shields; 

Two 6.8-V. pilot lights; 

Three 3-terminal tie lugs; 

Two 2-terminal tie lugs; 

Machine screws, wire, soldering lugs, etc. 





CONDENSERS IN AUTO- 
RADIO NOISE ELIMINATION 


(Continued from page 724) 


is quickly and simply installed by slipping the 
slotted bracket under a loosened nut. 

These necessary adjuncts to efficient auto-radio 
installation work have received a warm welcome 
because of their ease of installation, dependability, 
and very low cost. 

This article has been prepared from data sup- 
plied by courtesy of Cornell-Dubilier Corporation. 





INTERNATIONAL 
RADIO REVIEW 


(Continued from page 729) 


baffles” this unit depends on lengthening the path 
of the back wave sufficiently to prevent cancella- 
tion of the low notes. 

The inside of a box-type baffle as shown in 
Fig. 3, is equipped with a number of wooden 
partitions having two shapes, the two types 
being alternated. The first type of partition has 
openings on the 4 sides, while the second type 
has a square hole in the center. This causes the 
founds to be first spread through the 4 openings 
at the sides of the baffle and then compressed 
into a comparatively small, square opening, etc. 
As shown in the sketch, this increases the over-all 
length of the baffle to a size corresponding to 
One of very large size (of the usual box or flat 
type). In addition, the alternate spreading and 
COmpressing of the waves causes a cancellation 
of the back waves, right inside the baffle. The 

action can be accentuated by covering the 


Partitions with rock wool or other sound-absorb- 
ing material. 


WORLD'S SMALLEST 
45V. "B" BATTERY! 


(Continued from page 733) 


familiar, as compared to the usual round cell, 
has uniform output as Fig. 2 shows. (The 
sudden drop in output of the round cell starts 
when the zine case begins to be eaten through.) 

As would be expected, the service capacity 
of the battery is small. The current required by 
the midget radio transmitter is but a few 
milliamperes and that only for the intermittent 
fractions of a second when the signal is sent 
out. That the capacity is sufficient for the pur- 
pose is shown by the fact that signals have 
been received for periods of over 2 hours and 
from altitudes up to 15 miles. Tests show that 
when discharged through a resistance of 10,000 
ohms continuously, the battery will give 80 min- 
utes service down to 34 V., and 225 minutes 
service down to 24 V. 

Thie article has been prepared from data sup- 
plied by courtesy of National Carbon Co. Inc. 





' 
ORSMA MEMBERS' FORUM 
(Continued from page 740) 
for a “few cheap radio firms.’”’ None of the 
large manufacturers will use them. The trouble 
is when one makes an analyzer for modern Aus- 
tralian conditions it has to have 8 sockets: one, 
each, 4-pin, 5-pin, 6-pin, 7-pin large, 7-pin small, 
octal 8-pin, P side contact, V side contact. The 
P hag 8 contacts and the V, 5. One also gets 
similarly mixed up in attempting to use the 
adapters, too. 
Cc. 8S. SmmmMons, 


58 Harold St., 
Matraville, Sydney, 
Australia 
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FREF! THREE MONTHS’ 
s SUBSCRIPTION TO 
SYLVANIA NEWS! 


Thousands of service men, from coast to 
coast, have been using Sylvania News* 
daily . . . not merely to find out what’s 
going on in radio-service, but to earn 
extra money, through knowing their job 
better! That’s why we’re making this 
special FREE offer — for a limited time 
only. We want you to start using Syl- 
vania NEWS as a real business-getter—a 
genuine profit-maker — just as soon as 
possible! 


You'll get many a technical tip from 
every issue. You’ll find yourself remem- 
bering some little hint on your very next 
job. And the sooner you start receiving 
Sylvania NEWS, the sooner you'll start 
using it on many of the calls you make! 


QUICK! MAIL FREE-OFFER COUPON 
It costs you nothing but a three-cent 
stamp to take advantage of this offer. 
Tear out the coupon below. Fill in (print 
plainly, please) and mail it to us. You’ll 
start receiving Sylvania News and the 
“Technical Section” insert with the very 
next issue! 

*Sylvania News is the official ‘house 
magazine’’ of Hygrade Sylvania Cor- 
poration, Emporium, Pa. 


SYLVANIA 


The Set-Tested Radio Tube 





HYGRADE SYLVANIA CORP. 
Emporium, Pa. nc-67 
Please send without obligation a FREE 3-months 
subscription to ‘‘Sylvania News.”’ I am (check below) 
Experimenter() Amateur Call _ Serviceman () 
Employed by dealer () Independent (1 
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1736 Pages 813 Illus. 


These two Ghirardi books will give you the whole story 
on radio servicing—everything there is to know! SUP- 
PLEMENTS supplied for the Data Book several times a 

e1 Est | up to the minute. Get these great books Now! 


@ TES INSTRUMENTS Complete explanations and 


descriptions of the latest commercial models of test instru- 
ments (with iG Mi ETHODS. Construction data, etc. 


* SER vi CING M Every latest test and re- 
pair method clearly an Receiver analysis. Repairing 
meiviguel components. ej ~y (including latest 

‘-R Oscilloscope meth and QAVC circuits, etc. 
@ SPECIAL SERVICING PROBLEM S—in Auto 
Radia, All- DAT Iligh-Fidelity sets, etc., all explained. 
@ FIELD “Case Histories’ of over 1,500 re- 
ceivers, with pa symptoms and remedies for each. 
LF.’s or 5,424 superhets, Over 25 other charts and tables. 
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SARS & TEOUMICAL F PUBL. CO. 
Place, New ¥ Dept. RC-67 
“ Bact find te for Ap ‘servicing books, in- 
cluding Jan. and June ‘37 Supplements to 
ata Book, postpaid. rete, $6.50) 
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For Sound Trucks 


—=The U.S.E. Type 
20-E Amplifier 




















Operates on car battery or 110 volts 
a.c. 


20 Watts output. Dual mike input. 
Electric-eye Monitor. 


U.S.E.’s new 16-page catalog lists 
complete Sound Truck Systems us- 
ing the 20-E Amplifier. 


Write for Catalog No. 107 
and proposition. 


United Sound 
Engineering Co. 


Manufacturers of Electronic 
Equipment 


2239 University Ave. 
St. Paul, Minnesota 


Licensed by arrangement with E.R.PJI. under 
atents owned nd controlled by A. T.&T. and 
estern Elec, Co., Inc. 
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THIS ROOM-TO-ROOM PHONE PLUGS-IN LIKE A 
LAMP! 


(Continued from page 737) 


the A.C.-D.C. type, and may be used on 110 V., 
or, with the proper adapter, on 220 V. systems. 
The power supply consists of a 25Z5 half-wave 
rectifier, V4, and the usual single choke and 
dual-section condenser. A ballast resistor, V5, 
serves as the heater-circuit dropping resistor. 
Tube V1 acts as an A.F. amplifier at all times, 
while V2 is the power amplifier for reception 
and the modulator for transmission. Tube V3 
acts as an oscillator for transmission, and as the 
detector for reception. 

The shift from “talk” to “listen” is accom- 
plished easily and rapidly by manipulation of the 
changeover switch. Pressing a button on the 
control panel, with the changeover switch in 
the “talk” position, sends an audio tone for 
signalling when the “callee” is beyond voice 
range. The volume control limits only the 
strength of the conversation at the receiving 
end or when the changeover switch is in the 
“listen” position. 


SERVICING DATA 


A simple test to determine if the instruments 
are in proper condition is the following one: 
plug both units into the same line outlet and 
set them on a table facing each other; with 
both warmed up and in the “listen” position, 
operate each key switch to the “talk” position 
in turn. A loud audio howl should be heard due 
to the proximity. (On D.C. circuits, try re- 
versing the line-plug in its socket.) 

A line-matching adjustment is provided and 
is reached through the bottom of the case. Re- 
move the natural-color cork plug and insert a 
screwdriver. Adjust this screw of each instru- 
ment when it is in the “receive” position and a 
signal is coming from the remote station or 
normal background noise is heard. This adjust- 
ment should not be made unless reception is 
poor. 

In certain types of wiring installations, such 
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in 3- and 4-wire systems. 


as the 3-wire 110-220 V. lines, the 2 instruments 
may be plugged in on different sides of the 
wiring system. The usual indication of this 
condition is lack of volume. Trouble of a similar 


nature may be experienced on 4-wire 3-phase 
systems. Fused condensers to connect across the 
various “hot” sides of the wiring system, 


that fit into the raceway of the outlet box, are 
available for completing the R.F. path so that 
proper operation may be had no matter which 
particular circuit is used. (See detail illustra. 
tions A and B.) 

In some cases, the use of an electrical appli- 
ance in the same socket as that used for com. 
munication may result in poor or noisy recep- 
tion. For such cases, an appliance plug (known 
as the type LP impedance appliance plug) is 
available, which is inserted between the appli- 
ance and the socket, Another type of filter 
(known as the type SB signal and noise line 
blocker) is also available for use when the 
line noise comes from some source remote from 
the location of the communication system. This 
unit is cut into the line in the fuse box, and 
grounds the interference. (See details C, D and 
E.) 

A 3-tip-jack strip is found on the rear of 
the case, one side marked “IN” and one “OUT.” 
A pair of headphones equipped with individual 
volume-control potentiometer may be plugged 
into the “OUT” side for private reception or 
where the listener-in is hard-of-hearing; or, an 
amplifier may be used te raise the output so 
that it may be heard #2 considerable distance 
from the unit or above local noise. The “IN” 
tip-jacks are for the use of a magnetic-type 
phono pickup or a radio receiver, the output of 
which may then be sent to the other remote 
points over the carrier system. 

If the system is set-up between adjacent rooms 
a communicating door being left open may 
result in audio feedback and consequent howling. 
Reducing the setting of 
the volume control may 
reduce this effect suffi- 
D ciently to eliminate the 
need of closing the door, 

Used on a DC. cir- 
cuit in the same room 
while a D.C. radio re- 
ceiver is in use may re- 
sult in poor operation. 
The remedy is to turn 
\4 TER off the radio set or else 

PANEL Box ~B~ install a  previously- 
mentioned type LP im- 
pedance appliance plug. 
a As a final note be 
sure that all sockets, 
fuses, etc., in the cir- 
cuit are in good condi- 
tion, so that no noise 
will come from these 
sources, 

Our Information Bur- 
eau will gladly supply 
manufacturers’ names 
and addresses of any 
iteme mentioned in 
gt ve RADIO-CRAFT. Please 

‘ enclose a stamped and 
self-addressed envelope. 
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The under-chassis view of the device. The front 
panel shows the a switch and volume 
control. 
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The rear-chassis view. Note the "“talk-listen™ switch. 
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HOW TO USE V.-T. VOLT- 
METERS IN RADIO AND P.A. 
SERVICING 


(Continued from page 734) 


there were none of the causes of erroneous 
readings described above. 

To secure the value of this potential, the volt- 
meter tube grid should be connected to the 
cathode of the tube and the other free terminal 
at the end of the test probe unit housing the 
yacuum-tube voltmeter, connected to the point 
where the grid makes its return to the A.V.C. 
circuit. 

As the attenuation of the R.F. signal-generator 
output is changed, there should be a correspond- 
ing change in the voltage indicated on the 
vacuum-tube voltmeter. Greater input signal 
to the receiver will cause a corresponding in- 
crease in A.V.C. voltage developed if the circuit 
is functioning properly. The increase in voltage 
means a higher bias, thus having a tendency to 
hold the voltage input to the detector grid uni- 
form over considerable range of R.F. signal 
input voltages. 

Thus if the A.V.C. voltage does not vary with 
a change in the input signal, over usual limits, 
all components of the circuit should be scruti- 
nized, particularly resistors and bypass conden- 
sers. 


CONDENSER LEAKAGE RESISTANCE 


With the ordinary voltmeter or milliammeter, 
it is very difficult to obtain an accurate de- 
termination of the insulation resistance of paper 
condensers, due to the high value of resistance 
which appears between the terminals of a unit 
in good condition. The fundamental circuit for 
this test is shown in Fig. 4 and it will be noted 
that the resistance R1 is the leakage resistance 
between the terminals of the condenser. 

If a fixed resistor, R2 of 1 megohm resistance 
is used and a potential E of 350 V. is applied 
to the circuit, the condenser will be charged to 
its full capacity within a few seconds after 
application of the voltage. When the condenser 
has become completely charged, a small current 
will continue to flow through the circuit due to 
the insulation resistance Rl thus causing a 
voltage drop across the resistance R2. 

If we measure this voltage drop with the 
vacuum-tube voltmeter and find it to be 1 V. for 
example, then it is apparent that the other 349 
V. drop must be across the insulation resistance 
of the condenser R1. Knowing that the resistor 
R2 is 1 meg., we may then readily determine 
that the insulation resistance of the condenser 
denoted by R1, is 349 megs. We may then 

(E—e) R2 
formulate the equation Rl — ——————. 


e 

The insulation resistance of mica and paper 
condenser should be inversely proportional to 
the capacity. Thus a 1 mf. condenser will have 
ten times the insulation resistance a 10 mf. 
condenser will have of the same type. Therefore, 
in order to intelligently compare results of this 
type of measurement, we must express our 
answer in terms of megohm-mfs. This quantity 
will then be the same for condensers of different 
sizes. A good condenser of mica or paper insula- 
tion would have an insulation resistance in the 
neighborhood of 450 meg. mfs., meaning that 
for a capacity of 1 mf. a condenser should have 
450 megs. of leakage resistance between the 
terminals. Likewise, a condenser of .1 mf. should 
have 4,500 megs. leakage resistance. 

Care should be taken to determine if the con- 
denser is leaky or shorted before making this 
test for if the condenser was shorted then the 
total voltage of 350 V. would appear across the 
resistor R1, thus causing damage to the vacuum- 
tube voltmeter. The usual continuity test will 
determine this fact. 

This article has been prepared from data sup- 
plied by courtesy of Clough-Brengle Co. 





Fig. 4. Fundamental circuit of condenser leakage test. 
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TWO-WAY instant COMMUNICATION 
WIRELESS-PHONE NOW in Kit Form! 


Build the WIRELESS-PHONE! Fool-proof design 


instructions—holes drilled in chassis 











ae 


Simply plug into electric outlet— 
it’s WIRELESS! Voice is repro- 
duced with radio-like quality—vol- 
ume is more than ample—musical 
note replaces: buzzer call! For the 
most simple, efficient and economi- 
cal two-way communication system, 
Wireless-phone is the logical an- 
swer! 





and cabinet. You can’t go wrong! Build it in a 
few hours! 


Kit of parts, per unit chassis WP $8.95 
Kit of aiaeie fe tubes, (1-6Cé, 2.43's, 1-25Z5) WP-12 .... 2.82 
; 18 


SARRNOOT WEED cccscc tec tcccvensuncnccesecdebesesseseets 2. 
GD ancctiseicativsindi da rascinintestitame eeaee iad $13.95 

Complete Wireless- phone ‘ki t (two units)—nothing 

SL he. err re re rere $27.90 

Wires and tested—extra—per unit ..........6cceeeeeeee 4.00 


"ARROW RADIO, INC. 
82 Cortlandt Street, New York, N. Y. 
fre ee en ee 
ARROW RADIO, 





SPECIAL CONDENSER OFFER 
TO RADIO MEN! 


We want every radio man to prove conclusively to him- 
self the many advantages to be found in ILIANOIS 
DRY ELECTROLYTIC & PAPER CONDENSERS. 
Skilled engineering and the finest of materials have 
been combined to produce a quality line of condensers 
at lower cost. ALL, ILLINOIS CONDENSERS are 
designed to withstand temperature extremes, humidity 
and eliminate costly re-servicing. Every ILLINOIS 
CONDENSER is‘ unconditionally guaranteed for a period 
of one year! In order to prove their worth, we will for 
a limited time only, send post-paid our standard small 
size 8 MFD, 600 peak voltage condenser, upon receipt 
of your jobber’s name and address, and l5c in stamps 
or coin to cover cost of handling, ete. Send for your 
trial condenser today and receive illustrated catalog 
sheet and price list, Trial offer ends June 


ILLINOIS CONDENSER COMPANY 


3252 WEST NORTH AVENUE CHICAGO, ILLINOIS 
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INC., 


82 Cortlandt St., New York, N. Y. 


Enclosed please find money order ([)Check 

for $3.00, (Balance—C.0.D.). Rush Wireless-phone 
Kit Ne, .cccccee St Once 

GRD osc chesadondasiiesicteaeus 


AGOTOES cccccccccccccccsccccccsesecs 
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HAMMARLUND 
25th YEAR 


RADIO CATALOG 


The most complete catalog ever pub- 


lished with special illustrations, 
drawings, curves and a complete 
description of the famous 16 tube 
“Super-Pro.” Write Dept. RC-6-37. 
HAMMARLUND MFG. CO., INC. 


424-438 West 33rd Street, New York 
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The First Two Installments 


OF VOLUME 7 OF THE OFFICIAL RADIO SERVICE MANUAL 


ARE NOW READY! 


LANS for publishing Volume 7 of the OFFICIAL RADIO SERVICE MANUAL are vastly 

different from methods of preceding years. So many new ideas and radical changes are being 
incorporated that this project opens a “‘new era” in procedure of radio book publishing. 
Practically every one of the fifteen outstanding features in our new plan will interest you and 
make you enthusiastic’ about the new Gernsback MANUAL. No other radio publisher has ever 
dared to make such innovations as we plan for Volume 7—nor has any one attempted to bring 
to radio men such complete, authentic service data so quickly. 
Our new payment plan, outlined in the coupon below, makes it convenient for every radio man 
in the country to own Volume 7 of the OFFICIAL RADIO SERVICE MANUAL. 


Now published in monthly Asnstallnients) 


HERE ARE THE FEATURES OF THE GERNSBACK 


1937 











































OFFICIAL RADIO SERVICE MANUAL (Volume 7) 


PUBLISHED SIMILARLY TO A MAGAZINE MANY 1938 MODELS TO BE INCLUDED 

The OFFICIAL RADIO SERVICE MANUAL (Volume At the end of a year’s service (12 months), subserib- 

7) will be published in twelve installments—one install- ers receive service data and diagrams on many advane 
5 ment will be mailed every month to subscribers. 





1938 models, This material would ordinarily appear in 
the 1939 Edition of the MANUAL, 


DEFERRED PAYMENT PLAN 
. YOU RECEIVE NEW, TIMELY 


This new Manual will be sold on the deferred payment 
pian. Complete details of this ‘‘pay-as-you-compile-your- SERVICE DATA EACH MONTH 
manual’ plan appears in coupon below. 

This new plan permits you to have in your possession 


i s F ‘4 
150 PAGES OF SERVICE DATA yg - a released. Previously, the material wa 


more when it reached you. Service dats 


- ” on older receivers never before published in any other 
is sent to you every month. Each installment will Of the Gernsback Manuals, will be included in Volume? 
never be less than 150 throughout the year. 

IN A YEAR YOU HAVE AN OFFICIAL RADIO COMPLETE SERVICE DATA 

SERVICE MANUAL OF OVER 1,800 PAGES— This data includes valuable information as I. F. peaks, 

The total amount of service data which you have operating voltages, alignment procedure, chassis and tube 

received during the year exceeds any other service guide socket layouts, values of components, lists of parts, and 

published. other vitally important service hints. 

CUMULATIVE INDEX EACH MONTH SERVICE DATA AND DIAGRAMS 

The index accompanying the first installment lists NOT LISTED ELSEWHERE 

all sets which appear in that section; the index malled 

with the second installment lists sets appearing in A considerably large portion of the data appearing is 

both the first and second installments, and so on. You the monthly ——- will not be found in any other 

diseard the previous index and use the new one furnished radio service Manual . . at least not for some time 

with each installment. With the final, twelfth install- come. This is an — EI advantage of this new plan, 

ment, the Master ae which ee, recelve = —. 

not only the set data you recelv uring the entire 

year’s monthly service (which constitutes Volume 7), SIMPLE TO INSERT EACH INSTALLMENT 

but, in addition, the sets listed in every GERNSBACK 

OFFICIAL RADIO SERVICE MANUAL since 1931. You literally ‘‘slap’’ them in . . . one instaliment o 
top of the oe « . without any fuss of arranging b 
pages numerically, alphabetically or otherwise. “ 

OVER 3,000 ILLUSTRATIONS merely open the binder and, with one single motion, 


. slip the entire group of pages over the steel binding 

The largest compilation of complete wiring diagrams, yosts. You don’t remove the pages thereafter. they stay 

schematics and charts ever included in a single volume n the binder for good. We've done all the filing work 

of any radio service Manual. for you. . . . That's all there is to it! The specially 
compiled cumulative index (which you receive with each 

OVER 1,200 MANUFACTURED RECEIVERS installment) does the rest. This index shows at 8 
glance where any required information can be found 

More wiring and schematic and other servicing diagrams 

will be inclu 


ded in Volume 7 than in any other Manual, 
least 1,200 manufactured sets will be covered. EQUIVALENT TO TWO 


ALL FRESH MATERIALS—NO REHASH a a 


since the sets covered are those manufactured during the 


And, most important, there will be no duplication of latter part of 1936, all in 1937 and many in early 1938 
any material. In Volume 7 you will find material which The second year (starting April, 1938) of this monthly 
has never appeared previously in the first six volumes. service will begin with sets manufactured during 1998. 





RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York, N.Y: 












RADCRAFT PUBLICATIONS, INC., 99 Hudson Street, New York, N. Y. RC-637 
Please enroll me as a subscriber to Volume 7 of the OFFICIAL RADIO SERVICE MANUAL. I have marked below the plan which I prefer. 
PLAN NO. 1 PLAN NO, 2 PLAN NO. 3 
I enclose $10.00 herewith, for ‘s I enclose $3.50 herewith, for which I pay nothing in advance. Each I want the binder sent 
1 on bs ry ond ian iemedintty, FREE send me immediately, FREE OF ; ene | evetage 2 ie pease < with the first installment, 
, a heavy, stiff binder, CHARGE, vy, stiff binder, yolume 7 of the OFFICIAL RAD ; , an a to 
Hand send me thereafter for twelve con: send me thereafter ‘commencing March SERVICE MANUAL will be delivered 304 Will pay postman a total of 
UJ secutive months commencing March 15, 15. 1937 we a 7 fi to me. I pay postman $1.20 plus a 2.40 plus a few cents for ©.0.D. 
U 1937, regularly once a month, an aver- caeive chuloetieen" ma a month for few cents for C.O.D. charges each charges and $1.20 per —_ for 
age ¢ 50 pages of Volume of the rely 8 ve months, an average eight consecutive months ere- 
4 OFICIAL RADIO SERVICE MAN- of 150 pages of Volume 7 of the OFFT- ete te catnnts win be On char. Under tits plan, to tanth, 
4 hese pages can be immediately y RADI SERVICE ANU : 8 
A Sand ate the Eee math tee bioaee pry a - Pn - > cael an aoa livered to me FREE OF CHARGE. eleventh and twelfth installment 
1 and the monthly pages are mailed to bill for $2.5 re i You prepay shipping charges on all are delivered to me FREE OF 
1 me POSTAGE PREPAID. Total cost: pill me for $2.50 making the total cost = installments mailed to me. With the Gisnge torTAL COST UN- 
$1000. THIS PLAN SAVES ME for the year’s service $11.00. THIS tenth installment send me FREE OF ‘ 
2.00. PLAN SAVES ME 61.00. CHARGE a heavy, stiff binder. DER THIS PLAN $12.00. 
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Send remittance by check or money order. Register your letter if you send cash or unused U.S. Postage Stamps. 
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A MODERN LATHE IN THE RADIO SHOP 


ADIO men everywhere recognize the ime 

portance of the lathe as an all-purpose mae 
chine. A few of the many jobs its handles: 
Winding coils and transformers; turning small 
parts, such as, knobs, shafts, and special screws; 
making service tools, microphones, and dies for 
special stampings. The television enthusiast finds 
the lathe especially useful in laying out mount- 
ing dises and making the various mechanical 
parts. Equipped with several carefully chosen 
attachments, a back-geared, screw-cutting lathe 
is almost a complete shop in itself. 

Continual improvements in late design and 
construction have resulted in increased accuracy 
and convenience for the radio man. The winding 
of coils and transformers is one example. Notice 
in this illustration that a simple guide has been 
mounted in place of the tool post on the com- 
pound rest. The set-up, announced recently by 
the Atlas Press Company, has made coil winding 
a simple job and is being accepted enthusiastically 
by all branches of the electrical field. 

The latest lathe book, “Manual of Lathe Oper- 
ation,” released in March by the Atlas Engineer- 
ing Department, should find a place in every 
radio shop. One series of tables in this manual 
shows in detail the proper gear set-ups for 
winding with magnet wire in Brown & Sharpe 
gauges between 12 and 40, using bare wire or 
any of the following insulations: single cotton, 
double cotton, single silk, double silk, enamel, 
silk enamel, and cotton enamel. Other tables in- 
clude gear data to obtain proper carriage feeds 
for spring making, wire wrapping, and coil 
winding with steel and iron wire in the follow- 
ing gauges: American Steel and Iron Company, 
music wire, American or B. & S., and Washburn 
and Moen. 














The 1937 Atlas Catalog gives complete de- 
tails on the new Atlas metal working lathes and 
attachments for performing the extremely deli- 
eate and intricate machining required in the 
radio shop of today. This catalog will be sent 
free on request to Radio-Craft. Ask for No. 
1366A. 





THE LATEST RADIO EQUIPMENT 


(Continued from page 736) 


REPLACEMENT-VIBRATOR 
KIT (1360) 


COMPACT kit containing one, each, of the 

3 types of vibrators used in Philco sets and 
a Philco replacement for Majestic models 66 and 
116 car-radio sets. States the manufacturer: 
“With nearly 3,000,000 Philco auto-radio sets 
in use, the company sees a potential vibrator 
teplacement business of about $10,000,000 a 
year, plus a substantial replacement of vibra- 
tors of other makes. Vibrators, it was found, 
have an average life of one year. Vibrator re- 
placement is a ‘clean’ business, free of all 
labor costs, since replacement is accomplished 
almost instantly. This business is expanding at 
the rate of 1,000,000 sets a year, a fact which 
not only assures a continuance of the market 
but also a constantly increasing one.” 


ADJUSTABLE FLOOR STAND (136!) 
(Atlas Sound Corporation) 
LIGHT-WEIGHT portable baffle stand 
which can be raised to a height of 8 ft. 
and weighs only 11 Ibs. is offered for 8 and 12 
in. speakers. The stand is finished in bright 
silver and black lacquer and is fitted with 
rubber feet. 


VOLT-OHMMETER (1362) 
(Elgin Precise Instrument Co.) 
HIS small multimeter having ranges of 0-5, 
50, 500 and 1,000 volts; 0-1 milliampere ; 14-500 
ohms, and 200 ohms—0.5-meg., has a sensitivity 
of 1,000 ohms per volt. It contains the ohmmeter 
batteries and is ruggedly constructed. 


LIGHT-SENSITIVE CELL 
































(1363) 

(General Electric Co.) 
NEW photo-sensitive cell 
consisting of a layer of 

selenium deposited on a small 
steel plate and having a negli- 
gible time lag with an unusually 
wide frequency characteristic has 
been introduced. Since the cell is 
of the self generating type it is 
particularly applicable to light 
Measurement and similar uses. 


— 
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TODAY’S MOST POPULAR 
VOLT-OHM-MILLIAMMETER 


® Separate A.C. and D.C. Instru- 
ment Movements. 


® Tilting Feature for More Accur- 
ate Reading. 


® 2% Accuracy both A.C, and D.C. 


® Ohm Scales Separately Adjusted 
to Zero. 


® Low Loss Switch (Contact Error 
on Milliamperes Less than 14%) 
(No Contact Error on Voltage 
Measurements) 


® Metal Case with Black Wrinkle 
Finish. 
Model 1200-A scales read as fol- 
lows: D.C. 10-50-250-500-1000 volts 
at 2,000 ohms per volt; 1-10-50-250 
M.A.; Low ohms backup circuit .5 
to 500; 1500 ohms, 1.5 and 3 Meg- 
ohms, A.C. 10-50-250-500-1000 volts. 
Contains 2244 and 1% volt bat- 


teries. 


Net Price to Dealers $21.67 
A TRIPLETT MASTER UNIT 


One of a series of co-related single unit 
testers; made in standard sizes; the most 
economical method yet devised for com- 
pletely equipping the all-around radio 







service shop with high quality instruments. 























Left. A portable baffle stand which 
is rugged and attractive (1361). 
Center. A portable volt-ohmmeter 
for the practical man (1362). 
Above. The new selenium photo-cell. 
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The Triplett Electrical Instrument Co. - 
166 Harmon Ave., Bluffton, Ohio n 
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PERFORMANCE... DESIGN 
tonsTaUcTion. ays. 























ACHIEVES 
UNIQUE RECORD 
IN ACTUAL USE 


[Featuring ee 


4%. Output increased 6 DB. 
a 2 Triple shielded — against all RF or 
} magnetic fields, entirely eliminating 
hum pickup. 
. Eliminates feedback troubles, 
. Excellent for close talking and dis- 
© tant pickup. 
a A #3 ally desig d to eliminat: 
' any p y of cavity 
-, Fitted with switch and cable clamp. 











NEW! MODELS RBHn (High Impedance); RBMn (200 
ohms). with Cable Connector and Switch _—~ — ~~ ~ 
$42.00 LIST 

NEW! MODELS RBSn, RSHn, streamline: slightly lower 
output and frequency range than above, with switch 
only---—~—-—~—--~~--~~--~-- $32.00 LIST 
Models RAL (200 ohms); RAH (2000 ohms). Built to Am- 
perite standards; No peaks. Flat response. Triple 
hielded. Shock ber. Swivel bracket. ...... 





Finishes: All microphones have the new standard - 
metal Finish. Available in Chrome, extra, $1.00 List. 
FREE: WINDOW DECAL, advertising your SOUND 
SERVICE. Four-color design, 5% x 91%. Write for it now. 
Amperi TE G. se DROADWAY new voss 
MICROPHONE 


NEOBEAM OSCILLOSCOPE 


Makes HIGH 


















FIDELITY easy— 
helps modernize old 
equipment. 





Self-contained power 
supply, sweep system, 
high gain amplifier 
and calibrated input. 





By attaching ryt. one prot. as illustrated above, you are 
ready to of your audio system. Before 
your eye t.... pla Sins a, .* light—is an image of sound—a 
rue story of the fidelity of your amplifier, so ‘gg even 
the less technical layman understands. Now 4 is sy to 
adjust the plate and id loads of the amplifie: 
ran portray a clear mee ane tone on the full 
t 


€ 
4” calibrated sc o ge has 
contrast—o and bla te see every detail of hum 
nd distortion, The NEOBEA OSCILLOSCOPE comes com 
plete with tubes and to operate satisfaction 


guaranteed or money pack. $40.00 net 
SUNDT ENGINEERING COMPANY 
(Affiliate of Littelfuse Laboratories) 
4276 LINCOLN AVE. CHICAGO, ILL. 















For Professional Servicemen 


RSI advanced home-study training in Radio 
Service and Public Address work is the 
**Key"’ to Successful Servicing. It gives you 
the latest instruction on what goes into 
modern receivers, and basic knowledge of 
how complex circults work. It familiarizes 
ee with various the ality “to of vacuum tubes. 
he yee the lity to oraree from 
‘mec stage to that expert 
specialist. Get all details in i Book! 
RADIO SERVICE 
INSTITUTE (Dept. RC-6) 





ge 
“ws ite WRITE TODAY FOR 
™ FREE BOOK 
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tend to reflect a greater portion of the sound 
that strikes them. In some cases this reflected 
sound will get back into the microphone and 
“howling” may again be produced. The reflected 
sound waves will also reach the ears of the 
audience. If the total distance the reflected sound 
waves travel before reaching the ear is 60 ft. 
greater than the distance of the direct sound, 
an echo will be heard! 

When the sound vibrations reflect back and 
forth between various hard surfaces, there is a 
mingling of the reflected sound with the original 
sound. This causes sounds of certain frequencies 
to continue to be heard (to reverberate) for a 
certain length of time after the original sound 
source has ceased to produce them. This condi- 
tion (reverberation) if it exists to too great an 
extent, makes the original sound unintelligible. 
The time required for sound to die out after 
the source of sound ceases is called “time of 
reverberation.”” We should have as much of this 
reverberation as possible without interfering 
with articulate sound (intelligibility). The per- 
missible time of reverberation for various size 
rooms is given in the following Table I, com- 
piled by Prof. F. R. Watson. 


TABLE I 
OPTIMUM PERIODS OF REVERBERATION 
Cubic Feet Seconds 
BN TROD ccccccccecceseesses 1.0 
TAGS te BOCOO cccccccccccccccs 1.1 
20,000 to 45,000 ......0.eeenees 1.2 
45,000 to 85,000 .........0000ee 1.3 
85,000 to 145,000 ..........ceee 1.4 
145,000 to 225,000 ......e..eeee 1.5 
225,000 to 33V,000 .........606% 1.6 
330,000 to 465,000 ..........46- 1.7 
465,000 to 680,000 .........406% 1.8 
630,000 to 835,000 ............- 1.9 
835,000 to 1,100,000 ........... 2.0 


The various factors involved and their bearing 

upon “time of reverberation” is expressed in 
05V1 

T equals ¥ 
A 





Sabine’s formula: (Where 
T equals time of reverberation in seconds, V 
equals volume of room in cubic feet, and A 
equals total number of absorption units in room) ; 
A is obtained by totaling the absorption units 
of all materials in the room, and then measuring 
the square footage of all the materials employed 
in the surface construction of the room and 
multiplying the resulting figures by their re- 
spective coefficients of absorption. 

These coefficients of sound absorption have 
been determined for practically all materials, and 
each square foot is rated by comparison with 
one square foot of open window space, which 
is accepted as 100 per cent absorptive, and 
therefore, has a coefficient of unity or 1.00. Thus 
if a square foot of curtain material absorbs % 
as much sound as 1 square ft. of open window, 
the coefficient of absorption of the curtain is 
said to be 0.75. Table II gives the coefficient of 
absorption units of different materials and in- 
dividual objects at a standard pitch of 512 vibra- 
tions per second. 

This table is compiled from information con- 
tained in the published works of Professor Wal- 
lace C. Sabine, Professor F. R. Watson, and the 
Bureau of Standards. (This table is more up-to- 
date than those previously published in Radio- 
Craft.—Editor) It is customary to subtract the 
absorption factor of the chair from that of a 
person to obtain the net absorption units brought 
in by each person. This is because the person 
covers the chair when seated. It is also assumed 
that the chair covers three-fourths of the floor 
space it occupies. It is evident that the size of an 
audience will affect the time of reverberation ; 
therefore, T should be calculated for conditions 
such as (1) empty, (2) %-full, and (3) full. 

Then by transposing Sabine’s formula and 
solving for A, we find the total number of ab- 
sorption units required. Subtracting the actual 
number of absorption units from the required 
number, we obtain the number that must be 
added for ideal conditions. 

The installation man must keep in mind that 
the essential parts of a P.A. system must be 
properly matched with each other. When the 
loudspeakers are close to the amplifier, low- 
impedance output windings should connect to 
voice coils of equal impedances. If two or more 
speakers are fed by one output winding their 


Please Say That You Saw It in Rapto-Crart 


combined impedance should equal the impedance 
of the winding. 

When reproducers are located more than 50 ft, 
from the amplifier: (1) they should be fed with 
a transmission line of about 500 ohms impedance; 
(2) the line should be fed with an impedance of 
500 ohms; and, (3) the speakers should contain 
impedance-matching transformers with primary 
impedance of such value that their combined im. 
pedance will offer a 500-ohm load to the trans. 
mission line. 

An efficient P.A. system should have some 
form of volume indicator, the best type being a 
V.-T. voltmeter calibrated in decibels and con- 
nected into the circuit immediately following the 
mixer panel. This is very essential if the repro. 
ducers are not within hearing range of the 
operator. A monitor panel should be used to 
give the operator an indication of the quality 
of the amplified sound at all times. 

The field of P.A. work, involving the (a) re 
production, (b) amplification, (c) direction, and 
(d) control of sound, provides one of the most 
profitable branches of work for men who possess 
a thorough knowledge of acoustics and sound 
equipment. 

The subjects described in this article cover but 
a few of the many interesting phases of P.A, 
systems which are proven and tested by students 
in their daily work in the Chicago shop of a 
well-known electrical and radio school. 


TABLE II 


SOUND ABSORBING COEFFICIENTS FOR 
PITCH OF 512 V.P.S.* 


Coeff, 

Material per 

Sq. Ft. 

ED «is cineca dine sie mead barneedibe 1.00 

Ps Os Bi GEE av stesnésiscenesscces 0.87 
Balsam Wool—bare, 1 in. thick, 26-lbs. 

DP OTN dn nbdc0ecesnecees biadeneddce 0.44 

Brick Wall—plain, set in plaster ......... 0.082 

SE 46.066 050000664000080% 0.017 

—plain, set in cement ......... 0.025 

—unlined .......ssese0% 0.15 to 0.20 

Carpets —lined with thin padding 0.20 to 0.30 

—lined %-in. ozite felt ......... 0.25 

Celotex—unperforated Y%-in. thick ........ 0.20 
Acousti-Celotex—type BB, painted or un- 

painted, 1%4 ins. thick ..............+-. 0.70 

cca eiehechbdadnecnesheneees 0.06 
Flaxlinum Acoustic Tile—-in. thick, with 

CEE GIOED oc ccciccsssetocssccevecvse 0.42 

Cement—top dressing on concrete ........ 0.025 

CE Mek cede nebedeecbestdedwhes snus 0.015 

Cocoa Matting—lined .................... 0.17 

CEH GUNNOND bcc ccc case cesesccecces 0.15 

EGE 6.06000 redscdcceesecces 0.23 

—velour, heavy folds ............ 0.7 
—hung straight, against wall .... 0.40 


—cotton fabric, 10 ozs. per sq. yd. 0.11 
Draperies—velour, hung same way, 18 ozs. 


WE OE, DUNE cdc cvccsecceccsescccoseess 0.85 
Felt—all hair, 1 in. thick, 75 Ibs. per sq. ft. 0.58 
Glass—single thickness ................+. 0.027 
DEE csbhvitcicesaceensuehtsannawesen 0.03 
CE sted ee cicbe shane neh odunsesse6aet 0.01 
Oil Painting—per sq. foot ...........+.+5 0.28 
Plaster—on wood lath ...........s0e0e0% 0.084 

—-@n mactal Dath, ...ccccccccccccess 0.033 

CID bac iceetresecesennsecdus 0.025 

—Sabinite acoustical ...........-- 0.21 
Stage Opening—depending on furnish- 

DMRAchidiewndaidcavacrenes ence 0.25 to 0.40 
ace donb behabeeee eens 0.50 to 0.75 
ED n0d6o00becdsssecccovenceeess 0.06 

SEGUE ccccvccecccescccsesecees 0.03 
Individual Objects 
PE vlesenenkesetendss ‘ibian ihe 4.7 
Church Pews—per seat .......-..e00e0008 0.2 
SE CIEE: oc tcconsccccevesens 1.00 to 2.00 
Chairs—padded seat and back covered with 
imitation leather ...........++: 1.6 
—various padding, covered with ve- 
lour or mohair .......... 2.3 to 3.5 


—opera plywood seat and back, plain = 





*Vibrations (cycles) per second. 

This article has been prepared from data sup- 
plied by courtesy of Coyne Electrical and Radio 
School. 
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Coeff. 
per 
sq. Ft. 
1.00 
. 0.87 


0.44 

0.082 
. 0.017 
0.025 
» 0.20 
» 0.30 
, 0.25 

0.20 


0.70 
0.06 


0.42 
0.025 
0.015 
0.17 
0.15 
0.23 
0.75 
0.40 
, 0.11 


0.35 

, 0.58 
0.027 
0.03 
0.01 
0.28 
0.084 
0.033 
0.025 
0.21 


0 0.40 
10 0.75 
0.06 
0.03 
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SEND AT ONCE 
FOR OUR FREE CATALOG! 


Buy efficiently, economically, safely! 
Hundreds of high quality items—lead- 
ing lines and standard brands—at prices 
amazingly low! Real bargains! Square 
dealing! Write today for your big, free 
copy of this new catalog hot off the 
press. 


RADIO CIRCULAR CO., INC. 
$15 BROADWAY Dept. RC NEW YORK, NW. Y. 


OP PRINT ‘vn SNAPSHOTS 


and have fun developing, print- 
es — for fun or profil No 
= included in 

Room Outfit. 
















Send us caly $1.95 money order for 
this ae onal 
includin; electric 
lamp, developing and fix- 
ing trays, chemicals, 
photograp in phe m- 
lete irections — every- 
ing ua 









rt printing 
ictures right away! 
for Free Bargain 
o cameras and Supplies 
CENTRAL Camera Co. (Est. 1899) 230 
S. Wabash, Dept. A-582, Chicago. 


9 5s AFOLINE | 


Insures correct permanent repairs for 
all air exposed contacts and wherever 

ai dirt affect moving parts. 
Ideal for all-wave switches, wire 
we volume controls, etc Sy 
apply, insures longer wear for parts. 
Lubricates electric motors 


. e 
cannot supply—WRITE for 
free circular complete line. 
GENERAL CEMENT MFG. 
CO., Rockford, Illinois. 













f te nd auto 
t ubes. All tatest features. Bu 
| at WHOLESALE PRICES. MONEY- 
BACK GUARANTEE. 
| } joney 


with our A 
Write for FRE CATA- 








| ea, Locue 
30 DAYS TRIAL Gthitense Come any 











BE OUR AGENT! 


BIG PROFITS FOR RADIO MEN 


P.A. Sell our complete line of 16 MM and 
BARGAIN 35 MM motion picture equipment for 
LIST: theatres, institutions, clubs and“ home 
SENT use. We have ev ing. Tremendous 
FREE! field; liberal profits. Write TODAY. 








S.0.S. CORP. ante “sosounb. Ny. 






Majestic & Grigsby-Grunow, original and genuine factory 

radio and refrigerator service. We have purchased all of 
assets formerly belonging to Grigsby-Grunow. All parts, 
ice replacement units will carry regular factory, 

guarantee. Buy only through our authorized distributors, 

dealers or ourselves, GENUINE MAJESTIC PART 

TUBES. Write for prices. G & G GEN 

BL RIGERATOR & RADIO PARTS SERVICE, 5801 
ickens Avenue, Chicago, Illinois. 
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THE PRIVATE-ADDRESS FIELD 
(Continued from page 716) 


ticket offices, theatres, schools, stores, garages, 
factories, steamship piers, radio stations, police 
headquarters, courts, farms, bus’ terminals 
armories, air ports, barbecue stands, beaches, 
gymnasiums, playgrounds, prisons, ships, stock- 
yards, parking lots, yachts, and in fact anywhere 
that people come in contact with one another 
and wish to speak. 

They can even be used to converse between 
trailers and their tow cars; this suggestion by 
Radio-Craft to the sound field has been selected 
as the feature illustration on the cover of this 
issue of Radio-Craft. 

The important fact about these many possible 
installations to the radio man is the opportunity 
they offer to build up a profitable business in- 
stalling, expanding and maintaining the systems 
in their localities. The real money-making possi- 
bilities, of course, are not in simple 2- and 3- 
station systems in homes and small business 
establishments but rather in large multi-unit 
installationa. 

Take for example, the cross-section shown in 
Fig. B. Here we have a medium-size manufactur- 
ing plant with a general office, private office, 
laboratory, factory, and shipping room. Each of 
these portions of the plant is tied together by 
means of the Private-Address units, thus—saving 
steps; saving time; saving mistakes; and saving 
money for the plant—and what is more im- 
portant, providing a profitable job for the 
radio man who installed and has charge of the 
maintenance of the system, 

The private-address systems commercially avail- 
able may be divided into several types, each 
suitable for certain classes of work. 

(1) First, there is the .F. type which operates 
at audio frequency and requires connecting wires 
to tie to the various individual units. The sim- 
plest form of this unit consists of individual 
units, each containing its A.F. amplifier with a 
speaker which acts as both microphone and 
speaker depending on whether the selector switch 
is in the “talk” or in the “listen” position. 

A somewhat more complete system of the same 
general type has a “master” unit and a number 
of outlying units. In this type of set-up the 
master unit is equipped with keys which tie up 
the individual outlying stations as desired by the 
operator of the master unit. This type of set-up 
is suitable for installations where it is necessary 
for one person to be in communication with a 
number of others at all times. The outlying sta- 
tions are able to talk back to the master station 
but cannot call the master station independently, 
nor talk to another outlying station. 

The most flexible type of audio private-address 
system is one in which each station (usually 
from 3 to 11 stations) is equipped with keys so 
that any station may call and converse with any 
other. 


(2) The R.F. systems utilize small oscillators 
which are modulated by the voice, and require 
no inter-connecting wires for stations on the 
same local power supply (the same supply 
meter). These systems use the well known prin- 
ciples of the “‘wired wireless” developed by Major 
General Squires of the U.S. Signal Corps. The 
earrier signal from the R.F. transmitter is 
coupled to the electric light wires and follows 
this wiring system as far as it provides a low- 
impedance path. At the meter or the “pole trans- 
former” (depending on the particular type of 
line) the signals encounter a path of high im- 
pedance and since only a very small oscillator 
is used, the signals do not pass beyond this 
point. 

The R.F. types are available for point-to-point 
conversations between two or more stations on 
the same line. By a system of signals, using the 
“audio tone” call provided, one station can speak 
to any other. 


The radio Service Man, in estimating on the 
cost of installing a system to fill the needs of 
a certain concern, home or other customer, 
should keep in mind the fact that it should be 
flexible enough so that additions and changes 
can be made without discarding the equipment 
used in the original installation. 


As for getting jobs, there are innumerable 
prospects in every town and city in the country. 
People are easily convinced of the usefulness of 
the private-address system, if the uses in their 
particular business are pointed out to them, with 
a practical demonstration right on the spot. You 
can make money from private address if you 
have the “go getter” spirit! 
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A small end-lead 
Resistor 


in a new and convenient package 


Like all Centralab Resistors they are 
thoroly insulated from all adjacent parts. 
Its smaller mass results in reduced 
capacity coupling to adjacent parts. Its 
effective resistor length is actual length 
of resistor .. . and its r.f. resistance is 
practically the DC resistance. 
Size 4,"x11/16"—rated at 1% watt. 
Specify Centralab at your jobber. 
MOULDED 
pep CERAMIC 









MILWAUKEE WISCONSIN 
BRITISH CENTRALAB, LTD. 
Canterbu Rd., Kilbourn 

London iw. 6, England 


ENTRALAB 
118 Avenue Ledru-Rollin 
Paris X 























s Xi, France 


Provides Mike-Phono Mixing @ Operates 
ANY type Mike @ Field Supply: 110-140 
Volts, 145 mils (22 watts) F Harmonic 
Content: 2% @ Compact: 14 x 10% x 7 in. 
tall, ideal for portable use! @ Ruby Pilot 
Light @ Plugs—Sockets for input—output 
connections @ Universal Output Imped- 
ances © Hum-Free! @ Fully Guaranteed 
REX Manufactures Amplifier 
Systems to suit any require- 
ment. For LESS MONEY! 
Over 90 Models Now Available! 


REX “LOUD PHONE”’ 


Inter - Office Amplifier Systems permit 
dual conversations simultaneously! No 
“‘press-to-talk switches’! 


‘ror FREE CATALOG 


REX AMPLIFIER SYSTEMS CO. 


148 West 23rd St., New York, N. Y. 





eee 
REX 6L6 


AMPLIFIER 


$22.75 











A highly efficient code 
teacher using heavy spe- 
cially prepared waxed 
Paper tape, having two 
tTows of perforations. 
Write for Free folder A6. 
We are the originators of 
Instrument with this type instrument 
reece epercet cil tor FELSPLSx GO, 
Withou 


m “HAM” SPECIAL Szederé | 


‘ i f | 
C dscillator. 72-76 Cortlandt St., N.¥.C._ 
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37 WEST 20TH STREET 


Distinctively Modern. The keynote of all ACA amplifier designs! 
Models available for every purpose—Industrial, Recreational, 
Theatrical, Electrenic, Educational, ete. A varied line ranging 
from 10 to 300 watts designed to meet all requirements. Avail- 
able in portable, semi-portable, mobile and permanent systems. 
Special universal amplifiers available for operation from 6 
volts D.C. or 110 volts A.C. Backed by a 5 year guarantee. 


Write for FREE Latest Catalog No. 3709 


Mr. A. C. Shaney will gladly help you plan any type of P.A 
Send complete details for free expert advice. 


AMPLIFIER_CO., °/ 


AME 


AMPLIFIED SOUND SYSTEMS 
NEW YORK CITy 














and incorporates many new features 
and improvements and new units. This 
year the Delta line includes: 
A remarkable NEW a" Sander; 
Revolutionary NEW Drill 
Presses; a NEW Pr iaaen 4” 
Jointer; a NEW Precision 11” Drill 
Press; Improved 14” Drill Presses; 
Improved Combination Units; NEW 
Tapping Attachments; NEW Shaper 
Cutter-head; NEW Tenoning Col- 
lars; NEW Belt-Drive Buffer; NEW 
Belt Guards and Improved Safety 
Features. 


Write for Catalog 


Send TODAY for 1937 Delta Cata- 
log containing photographs, prices, 
and full details on the complete 
line of Delta motor-driven tools. 


DELTA MFG. COMPANY 
Dept. 3475, 600-634 E. Vienna Ave. 
MILWAUKEE, WIS. 





New ‘Delta’ Tools 


More complete than ever before, the Delta line for 1937 includes a full line 
of wood working and light metal working tools and all necessary accessories 






Combination Ten-Inch 
Circular Saw 
Six-Inch Jointer 


Extremely popular 
combination unit com- 
prising two splendid 
Delta tools mounted 
on steel stand. Nu- 
merous special fea- 
tures on both tools. 
No interference. An 
ideal unit for -home 
workshops and light 
factory work. 
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HAVE YOU SOME SPARE ROOM 


a basement or garage where you can do light work? 
We can offer you a profitable proposition casting 5 
and 10¢ Novelties, Ashtrays, Toy Automobiles, etc. 
as . yo for firm of many years stand- 
ing. No experience necessary as we furnish full in- 
structions with moulds. If interested in devoting your 
spare or full time to profitable work and you mean 
strictly business write AT ONCE for full details 
as we are now closing 1937 arrangements for supply 
of our goods. 
METAL CAST PRODUCTS CO. 

Dept, 26, 1696 Boston Road, New York, N. Y. 
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TRAILER RADIO 


(Continued from page 716) 


1937 


stalled between the trailer and the gas buggy 
“up ahead.” Such an inter-communicating sys- 
tem, operating from the car and trailer bat. 
teries or from the “‘wind-power installation,” if 
one is used, will be a real convenience to the 
trailer owners. 

Table model sets of sturdy construction—both 
all-wave and broadcast types—can be changed 
to operate from the trailer power supply, thus 
providing much better radio facilities than the 
ordinary auto-radio set can give. The sets can 
be converted so that they will operate from 
either the trailer power or the 110 V. lines, thus 
allowing the set to be used in the permanent 
home or in the trailer. 

And it is not necessary to have a radio set 
in the car, if a Private-Address unit is installed 
as mentioned above, since the amplifier and 
speaker of the P.A. unit in the car can be used 
to supply entertainment in the car itself. This 
has certain advantages from an _ installation 
standpoint, as the trailer is so far from the 
ignition system of the car that no difficulty will 
be encountered from ignition interference. The 
aerial, too, can be much more efficient, as the 
trailer is larger, thus permitting a better and 
higher aerial than is possible in a car. 

These are just a few ideas of how the Service 
Man can cash-in on the new trailer boom which 
is sweeping the country to the tune of a quarter- 
of-a-million trailers today and more being made. 


The far-sighted Service Man will, no doubt, 
visualize a trailer service station in the form of 
an attractive park where trailers may be parked 
in their “stop overs”; a store, stocked with all 
the needs of “trailer travelers’’ such as food, 
clothing, fuel, etc., etc.; a recreation hall fitted 
with a P.A. system, radio, dance floor, soda 
fountain, etc.; a service shop equipped to fur- 
nish electric light, running water, and gas di- 
rectly to the trailers as well as an attractive 
display of “gadgets” (radio sets, et al.) to sell 
to visitors; and a comfort station fully equipped 
with showers, baths, etc. In other words, a 
trailer tourists’ paradise—and a fine year-’round 
money maker for the owner of the service 
station, 





AN ELECTROMECHANICAL OSCILLOSCOPE 


(Continued from page 723) 


oscilloscope tube belongs to the glow type. 
Going back to 1861 we find Feddersen dis- 
covered the area of glow covering the electrode 
of a gaseous discharge tube was directly pro- 
portional to current passing through the tube. 
It had been discovered earlier than this that 
only the negative electrode glows. In 1904 Gehrke 
and Disselhorst combined these two principles 
to produce an oscilloscope by using a tube with 
elongated electrodes and a rotating mirror to 
scan the electrodes across them. The construc- 
tion of the tube is shown in Fig. 1. Since only 
the negative electrode glows, on alternating cur- 
rent the glow shifts from one electrode to the 
other at a rate equal to the impressed frequency. 
(The same set-up has been used recently to 
check modulation in amateur transmitters.) 
The early-type gaseous-tube oscilloscope has 
several inherent disadvantages. In the first place, 
the easily ionized rare gases were practically 
unknown and nitrogen was usually used as a 
medium. The high ionizing potential of nitrogen 
limited the use of the instrument to the observa- 














Please Say That You Saw It in Rapio-Crart 


tion of relatively high potentials such as con- 
denser discharges. 

In the new oscilloscope described this difficulty 
has been overcome in a unique manner. Instead 
of making the electrodes glow directly from the 
input voltage a 6L6 beam-power R.F. oscillator 
is provided to keep both the electrodes glowing 
all the time. This changes the entire picture— 
the disadvantage of high striking voltage is 
eliminated but more than that—an amplifier and 
modulator may then be used to modulate the 
oscillator which in turn causes the glow on the 
electrodes to rise and fall in direct proportion 
to the input to the amplifier. 

Viewed in a scanning mirror an image is 
shown like Fig. 1. The tube is essentially the 
same design as formerly used and is compara- 
tively small, 6 ins. long by 9/16-in. dia. The 
elongated electrodes measure 2 ins. each, thus 
permitting a 4-in. image. Distortion in the input 
is portrayed by changes in the wave outline. 
Thus instead of 200 V. and 10 ma. minimum to 
operate the tube we use inputs of as low as 1 
microvolt across an input potentiometer of 1 
meg. and obtain 100 per cent modulation. By 
means of a switch the range is extended to 200 V. 





Fig. B, left. The oe view of the chassis. Fig. C, 
above. The motor, variable speed friction drive 
and speed governor. 
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Tae handiest, most 
helpful Condenser 
Catalog yet pro- 
duced! Includes a 
complete listing of 
famous Sprerue 
Condensers for every radio serv- 

ice and amateur need. Hundreds of 

exact duplicate replacements—new small size 
dry electrolytics—new Trimmers, Mica Con- 
densers, Rectangular Transmitting Units, 
etc., etc. Don’t miss it! 
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North Adams, Mass. 


ELGIN PRECISION 


INSTRUMENTS 
801—Pocket Volt-Ohmmeter 


A sensitive, compact and ac- 
curate volt-ohmmeter that will 
be the busiest instrument in 
your “‘lab,”’ or out on jobs. 


BO ame readings -.0-5-50- 

000. Resistance read- 
4 yt 4 i. 500 and 200 to 
500,000 Will 

































ance range “Bia. I reading. 
Meter has 1000 ohm per volt 





sensitivity. Battery is self 

contained. Panel is clearly 

lettered. Compensator pro- 

vided for zero adjustment. 

Measures only 57x3%4"x2%". 

Your price complete with $ 
BEN £0sddndvedesheiesssesbachededsaes 575 


ont i cmvte Rete on 0 waity a 
test instruments and P. A. Equipment 
Speclal—Eigin 800 Tube Tester. Tests all tubes, 


contained in portable leatherette case, easy to oper- 
=" anne for further information. $ 50 


TRY-MO RADIO CO., Inc. 


85-R Cortlandt Street New York City 
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SINGLE CARBON BUTTON 
Only 1% diameter by % in. thick. 
Quality-high sensitivity. For inter- 
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Since the upper limit of frequency resp of 
a gaseous oscilloscope tube is about 10,000 cycles 
the operation of this unit is in the range below 
these frequencies. The scanning mirror is driven 
by a constant-speed induction motor with an 
adjustable friction disc clutch, shown in Fig. C. 
The speed of scanning is calibrated directly in 
r.p.m. an especially useful feature in making 
quick frequency determinations. Frequency is 
‘. r.p.m. 
determined by the simple formula f = 





L2 
where f = frequency, r.p.m. = sweep and L = 
distance between cycle peaks in ins. See Fig. 1. 

In demonstrating waveform it is often de- 
sirable to hear as well as see the input signal. 
For this purpose a speaker connection is pro- 
vided. See Fig. B. With the speaker connected, the 
instrument becomes in effect a small P.A. sys- 
tem capable of direct input from a crystal 
microphone on the input and a 5 W. speaker on 
the output. While this feature has its uses in 
making demonstrations in a large class room, its 
greatest usefulness lies in the fact that distor- 
tion can be shown visually that would be im- 
possible to detect audibly. 

The circuit diagram of this electro-mechanical 
oscilloscope is shown in Fig. 2. The input signal 
is fed into a resistance shunt and potentiometer 
arrangement to permit inputs from 1/1,000,000th 
V. to 200 V. (Resistor R12 is 5,000 ohms and 
condenser C6 has been changed to 1 mf.—Ed.) 

The pattern shown by the unit is the modulated 
wave type—that is, each half-cycle is shown 
double symmetrically about the zero axis. Thus 
a sine wave is shown as in Fig. 1. 


USES 


The uses of this type of oscilloscope are far 
too many and varied to cover in this article. 
While it does not have the high frequency re- 
sponse of the cathode-ray oscilloscope its great 
simplicity and good response to audio frequencies 
opens fields for its use by non-technical laymen 
who could not operate the more complex forms of 
oscilloscopes. Thus it is ideally suited to music 
teaching work particularly in voice culture. 

In radio broadcasting it is used for checking 
modulation, excitation, line levels, amplifier gain, 
feedback and for tuning. In radio servicing 
work it is used for balancing receivers, hum 
tracing, checking distortion, and fidelity and for 
making sales demonstrations, 

In the laboratory it serves the purpose of a 
microvoltmeter, a super sensitive A.C. galvanom- 
eter, a 125 db. gain radio amplifier capable of 
direct input from a crystal microphone and a 
5 W. speaker output in the secondary. 

With reasonable care, an image may be photo- 
graphed—the combination so formed thus con- 
stituting an oscillograph. Wratten hyper-sensitive 
panchromatic film and about an f4.5 lens are 
required for best results. 

When using this oscilloscope in the field of 
servicing, a few simple connections are required. 

For analyzing a radio receiver or amplifier, 
merely attach a shielded grounded lead to the 
terminal marked “input” and ground the other 
to the chassis under test. As the unit has a 
coupling condenser already built in, there is no 
necessity for any impedance match whatsoever. 
The input is direct through a high-impedance 
split-up network into the grid of the 6J7 pre- 
amplifier. 

The amplifying system is essentially a flat 
response amplifier over the constant A.F. range 
and may be regarded as an absolute check on 
the audible quality of the impressed e.m.f. It 
is necessary to provide a constant load on the 
amplifier to preserve its inherent characteristics 
at the low frequencies; therefore a 5ohm shunt 
resistor is furnished for this purpose when a 
speaker is not in use. The speaker voice coil 
should be 8 ohms. 

This article has been prepared from data sup- 
plied by courtesy of Sundt Engineering Company. 
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LICENSE NOTICE 


The United Sound Engineering Company an- 
nounces that its complete sound systems and 
inter-office communication systems are now fully 
licensed by arrangement with Electrical Research 
Products, Inc., under patents owned and con- 
trolled by A. T. and T. Co. and W. E. Co. Inc. 
This concern was one of the earliest manufac- 
turers to recognize the necessity of developing 
a packaged line of P. A. equipment for success- 
ful jobber-dealer distribution. U.S.E’s new 16- 
page booklet on sound systems is now available. 
Write to Radio-Craft for booklet No. 1367A. 
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called “bargain” condensers—get the facts 
about power factor, leakage, etc. This new 
1937 Catalog also includes the famous 
Sprague Tel-U-How Condenser Guide; com- 
plete data on Radio Interference Elimina- 
tion, duplicate replace- 
ments, etc., ete. 
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WILL YOUR PRESENT 


AUDIO AND POWER UNITS 


Be Obsolete Ten Years from Today ? 





1937 1947 





The new Kenyon line of audio and 
power c a number 
of Universal Transformers which en- 
tirely eliminate obsolescence. 


KEN-O-T AP 
IS THE PRACTICAL SOLUTION 
TO THE MODULATION PROBLEM 
KEN-O-DRIVE 


IS THE MODERN ANSWER TO 
CRITICAL DRIVER OPERATION 





KEN-O-DYNE 
IS THE MODERN METHOD OF 
MATCHING OUTPUT TUBES TO 
PEAKERS 
KEN-O-LINE 


IS THE EFFICIENT COUPLING DE- 
VICE FROM UNIVERSAL LINE 


KENYON 


TRANSFORMER CO., Inc. 


840 Barry St., New York, N. Y. 
Expert Dept. Cable Address 
25 Warren &t., SIMONTRICE- 
New York, N. Y. NEW YORK 
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YOUR RADIO 
JOBBER OR 
FAVORITE MAIL 
ORDER HOUSE 
SELLS GERNSBACK 
SERVICE MANUALS 
AND HANDIBOOKS 





RADIO-CRAFT 


“SERVICE MEN KNOW HOW VALUABLE 
GERNSBACK RADIO MANUALS ARE” 


Over 90,000 Gernsback Official Radio Service Manuals 
and Handibooks are in Use Today—They Must Be Good! 


Since 1931 radio men have bought Gernsback OFFICIAL RADIO SERVICE MANUALS 





for JUNE, 1937 











and today 


they are being purchased by more and more men for service work. The authentic material, easily 
accessible diagrams and complete service data make them invaluable to active and alert radio Service 
Men. Without a Gernsback Manual with you on a service job, there’s time and profit lost. Your service 
kit or laboratory is incomplete without all the Gernsback OFFICIAL RADIO SERVICE MANUALS, 


1936 OFFICIAL RADIO SERVICE MANUAL 


Just packed with service data of sets manufactured 
during 1935, and 1936. There are SCHEMATIC 
DIAGRAMS of over 1,500 manufactured receivers 
showing speaker connections, power-transformer con- 
nections, R.F. and I.F. coil connections, phonograph 
connections, and other information. On all set dia- 
grams, with few exceptions, the I1.F. peaks are indi- 
cated, also socket connections. Notes on alignment 
procedure are printed with the diagrams, also for 
over 80% of the sets you will find OPERATING 
VOLTAGES. Assembly diagrams show the relation- 
ship of separate units to each other. A complete 
index of TRADE NAMES and their respective manu- 
facturers is to be found in the 1936 Manual. A COM- 
PLETE TUBE CHART includes information on hun- 
dreds of tubes. A LARGE CUMULATIVE INDEX 
contains all sets printed in the 1931, 1932, 1933, 1934, 
1935, and 1936 Manuals. 


1,200 PAGES * OVER 2,500 ILLUSTRATIONS 
Looseleaf Binder—Stiff, Hard Covers 
Size 9 x 12 Inches * Price $7.00 


1935 OFFICIAL RADIO SERVICE MANUAL 


This edition is well noted for containing schematic 
diagrams and service notes for many older receivers. 
The volume is printed on a special] “Bible Stock” and 
contains over a thousand pages, still it is only 1% 
inches thick. Conveniently rolls to fit into your pocket. 
Contains a vast amount of information on all-wave 
receivers, P. A. equipment, midget sets, auto-radio 
receivers, and test equipment. 


OVER 1,000 PAGES * OVER 3,000 
ILLUSTRATIONS 


Looseleaf Binder—Flexible, Leatherette Covers 
Size 9 x 12 Inches * Price $7.00 


1934 OFFICIAL RADIO SERVICE MANUAL 


This manual containg values of I.F. transformers on 
superheterodyne receivers, valuable tube data, complete 
list of American Broadcast stations, free question and 
answer service, service material and schematic diagrams. 


OVER 400 PAGES * OVER 2,000 
ILLUSTRATIONS 
Looseleaf Binder—Flexible, Leatherette Covers 
Size 9 x 12 Inches * Price $3.50 


1933 OFFICIAL RADIO SERVICE MANUAL 


The 1933 Manual features pictorial views of hundreds 
of commercial receivers wi additional schematic 
diagrams, location of parts on chassis, values of inter- 
mediate frequencies, values of resistors and condensers 
and other valuable information for Service Men. 


OVER 700 PAGES * OVER 2,000 
ILLUSTRATIONS 


Looseleaf Binder—Flexible, Leatherette Covers 
Size 9 x 12 Inches * Price $5.00 











Clip Coupon and Mail to RADCRAFT PUBLICATIONS, INC., 99 HUDSON ST., NEW YORK, Nv. Y. 


OFFICIAL RADIO SERVICE HANDIBOOK 


Here’s the sensational new book on servicing. It is 
edited by J. T. Bernsley, well-known radio service 
authority. It covers over 500 radio topics and gives a 
complete description of the “Magic Eye.” Contains a 
special section of 250 pages of Operating Notes. The 
k covers: Circuit Theory and Analysis; Modern 
Servicing and Test Equipment; Practical Short-cuts 
in Trouble Shooting and Repairs; Speciali Receiver 
and Installation Data; Modernization and Conversion 
Data; Social] and Economic Problems of Service Men; 
and Operating Notes and Practical Data Listings. 


OVER 1,000 PAGES * OVER 1,000 
ILLUSTRATIONS 


Beautiful Linen, Gold-Stamped Cover 
Size 6 x 9 Inches * Price $4.00 


al 


1932 OFFICIAL RADIO SERVICE MANUAL 


Here is the volume which shows a step-by-step analysis 
of how to service any receiver. It is one of the early 
editions and covers many old sets. 


OVER 1,000 PAGES * OVER 2,000 
ILLUSTRATIONS 
Looseleaf Binder, Flexible Covers 
Size 9 x 12 Inches * Price $5.00 


1931 OFFICIAL RADIO SERVICE MANUAL 


This is the first complete radio Manual published. It 
contains a comprehensive course for servicing radio 
sets. This course is invaluable not only to Service Men, 
but everyone interested in radio. 


OVER 650 PAGES (Including Supplements) 
OVER 1,500 ILLUSTRATIONS 
Looseleaf Binder—Flexible, Leatherette Covers 
Size 9 x 12 Inches * Price $4.50 











1935 OFFICIAL AUTO-RADIO 
SERVICE MANUAL 
OVER 240 PAGES * OVER 500 
ILLUSTRATIONS 
Looseleaf Binder—Flexible, Leatherette Covers 
Size 9 x 12 Inches * Price $2.50 





1933 OFFICIAL AUTO-RADIO 
SERVICE MANUAL 
OVER 250 PAGES * OVER 500 
ILLUSTRATIONS 
Looseleaf Binder—Flexible Leatherette Covers 
Size 9 x 12 Inches * Price $2.50 
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RADCRAFT PUBLICATIONS, INC., 99 Hudson Street, New York, N. Y. 
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| Gentlemen: Enclosed you will find my remittance of $...... CO 1936 Official Radio Service Manual @ $7.00 | 

| for which you are to send me, POSTPAID, the Book or Manual C 1935 Official Radio Service Manual @ $7.00 | 
which I have indicated at the right by a cross (x) in the panel. CO 1934 Official Radio Service Manual @ $3.50 | 

| (0 1933 Officlal Radio Service Manual @ $5.00 

I NG h.n6 ct0n6 086850095650 065.66000.06000000660000 0006000008 CD 1932 Official Radio Service Manual @ $5.00 | 

i Oo 1931 OMmelal Radio Service, Manual @ 450 | 

PE, 4p vache scnkn gb ther ase ein cawedsados seen eerbeSeei ce 1 1935 OMmelal s, Sun one = Man wal 50 | 
EE ee en ee ee ee ae CO 1938 Official Aute-Radio Service Manual | 

| (Send remittance in form of check or money order; register your $2.50 

1 letter if you send cash or unused U. 8. Postage Stamps). (0 Official Radio Service Handibook @ $4.00 7 
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RADIO-CRAFT for JUNE, 


1937 


HOW TO MAKE THE RADIO-CRAFT DELUXE CARRIER 
INTERPHONE 


(Continued from page 735) 


therefore, it will be imperative to wire-in 
coupling condensers between the chassis and the 
return terminals for all 3 coil grid-circuit wind- 
ings. 
Number 1 terminals of all sockets (for ground- 
ing tube shells) may be wired directly to 
chassis. But make no other chassis contacts 
except through bypass condensers, as suggested. 
“B minus” is entirely isolated from this chassis. 

An indication of radio—listen—talk switch 
position and instrument operation is requisite. 
It was our first thought here to simply employ 
the usual 8 bull’s eyes—1 amber, 1 red, 1 green, 
their individual pilots being connected in across 
the pilot section of the ballast as the switch is 
moved. As a translucent radio dial was finally 
decided upon for the final construction and as 
this naturally lent itself to pilot lighting, our 
next and more practical idea was to simply use 
the dial lighting to indicate “radio-on,” have it 
go off and a green bull’s eye come on for 
“listen,” and then have both off and a red 
bull’s eye on for “talk.” Then we asked our- 
selves—but why bull’s eyes at all, when there’s 
plenty of translucent scale space for 3 pilots? 
And so we finally mounted all three behind the 
seale, one clear colored, one painted green, one 
red. 
And here’s a warning in connection with 
proper pilot operation. Don’t try to get away 
with the usual pilot resistor in series in a fila- 
ment voltage dropping line. When we're switch- 
ing from one pilot to another we want to be 
definitely sure that we won’t run into burnout 
and other troubles. Use a ballast—and the par- 
ticwlar value of ballast specified—and no such 
difficulties will be encountered. 


AUTOMATIC OPERATION . 


By using some sort of a mechanism designed 
to turn the power on or off at designated times— 
preferably an electric clock—we lift the burden 
of remembering just when he’s supposed to 
listen (for head-office announcements) from 
Mr. C’s busy mind. He’s sitting there in the 
earlier hours of his business day and exactly 
at 9:30 his unit comes on and Mr. A’s gruff 
voice comes bellowing through. At 9:45 off goes 
the instrument, to come on again at other de- 
sired times for communication or general call. 

In the laboratory model which we are de- 
scribing, all this is very nicely effected through 
the use of a selected clock movement which per- 
mits automatic turn on at any hour during the 
day, or at any quarter hour. It permits turn-off 
automatically after 15-minute minimums of oper- 
ation, may be adjusted for any “on” extension 
required, and features a convenient automatic- 
to-manual toggle switch for non-automatic serv- 
ice where such is desired. 

When the instrument is completed and follow- 
ing a careful point-to-point check with an ohm- 
meter for shorts, opens and proper continuity, 
the builder should switch to “‘radio’’ operation, 
turn on the A.C., and check the various voltages. 
“B plus” will read about 100 V. at the R.F. 
tube and 25A6 plates and screen-grids. The pilot 
will light up rather brilliantly at first but will 
settle down to proper glow after a few moments 
of operation. 

Now adjust the I.F. transformer, with the 
frequency-selector switch at the left, for the 
highest of the desired operating frequencies— 
preferably something well beyond 456—the fre- 
quency to which most I.F. units are tuned. Say 
this is made 460 or 470 ke. With the unit tuned 
“on the nose” at 470, then, line up the R.F. 
stages and tune in broadcast signals. If recep- 
tion is OK, switch to “listen.” 


With the switch at No. 2 position for “listen” 
the main pilot will go out and one of the addi- 
tional two lamps will come on. Paint this lamp 
green (using a paint which will permit the 
light to get through). It should not be possible 
to receive a broadcast station with the switch 
in this position. 

Shift the switch to “talk.”” The 2nd-detector 
should now be oscillating and some sort of 
receiver tunable to the I.F. must be set up to 
check on the carrier and the modulation. If 
the thing is working properly at normal LF. 
(in our case a desired 470 ke.), move the fre- 
quency-selector switch knob to No. 2 connec- 
tion and adjust the associated trimmer for a 
second desired frequency higher or lower than 
456 and 465 ke. (to prevent any possibility of 
pickup by radio receivers operating at these 
conventional I.F. frequencies). Make similar ad- 
justments for a No. 3 frequency. 

A lot remains to be said about proper installa- 
tion, but we’ve gone about the limit on word 
length for a magazine article. So we'll simply 
close by giving a piece of very good advice. 

Check on the position or placement of the A.C. 
line pole transformer and the leads from thia 
transformer to your office building. Sometimes 
A.C. outlets for a group of rooms are not all 
connected in parallel. Some may be isolated from 
others through separate feed lines from the 
transformer. 

A 


LIST OF PARTS FOR THE "2-IN-I" 
EMERGENCY RADIO SET IN APRIL, 
1937, ISSUE OF RADIO-CRAFT 


One Meissner No. 1496 Ferrocart 
coil, LIA, LIB; 

One 35 mmf. (maximum) antenna trimming 
condenser, C2; 

One 350 mmf. tuning condenser, Cl; 

One 250 mmf. fixed mica condenser, C3; 

One 500 mmf. fixed condenser, C4; 

One 600 mmf. fixed condenser, C5; 

One Hammarlund 85 millihenry R.F. 
R.F.C. ; 

One Kenyon 5 to 1 or 4 to 1 ratio audio trans- 
former ; 

One 50,000 ohm _  wire-wound 
with attached on-off switch ; 

One 10 ohm rheostat with screwdriver control 
shaft, R2; 

One variable gridleak %- to 10 meg, R3 (or, if 
this is not easily obtainable, a 3 meg. fixed 
resistor will do) ; 

Two (optional) 0.5-mf. fixed bypass condensers 
to prevent circuit oscillation when the batteries 
“run down”, C6, C7; 

One set of sensitive, standard headphones ; 

One Type 1E7G tube; 

One octal socket ; 

Miscellaneous hardware, carrying case, etc. 


(iron-core) 


choke, 


volume control, 





SERVICE ORGANIZATION 


Recently, the Midwest Radio Corp., announced 


that they were building a radio Service Men's | 


organization to serve their customers all over 
the country. 

Competent Service Men will be welcomed who 
can not only make installations of Midwest sets 
on a fee basis, which the company will pay, 
but to whom customers can be referred for 
service at all times. Service Men, write to the 
Midwest Radio Corp., Cincinnati, Ohio, for com- 
plete details. 





EVOLUTION! 
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Here’s a new book—a tom- 
plete book—a book that 
makes all other catalogs ob 
solete! Packed with Every 
thing in Radio that’s months 
—ahead, it ineludes more 
than 10,000 exact duplicate 
and replacement parts; lat 
est test instruments—tube 
checkers, analyzers, oscillographs, meters, set-testers, ete.; 
53 new Super-Value Knight Radios; Amateur gear; new 
Sound Systems; dozeng of Set-Builders’ kits; books, tools, 
ete, See what's new-—-see what's important in Radio!—Send 
coupon for this great book today! 


FASTER SERVICE-_LOWEST PRICES! 


You save more—get more—profit more—when you order 
from ALLIED! Our complete stocks, central location, effi- 


| er 


clent buying and selling methods, and speedy shipping 
department mean faster service, lower 
prices and greater values for you. Make 







ALLIED—Radio’s Leading Supply House 
—your single dependable source for high- 
grade radio supplies! 


833 Veer eokson PANe- + Dept, 2-F 
AGO, ILLINO! 


Send me an. — Spring 1937 Radio Catalog. 


j Name .... 


Address 
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FITS 
LOOKS 
WORKS 





ee Make no mistake about it: there's nothing 
to equal an AEROVOX Exact-Duplicate 
Replacement condenser! 


Restores any set to original NEW status. 
And that’s what fussy trade expects. 


7 You save time, bother and even money 
when you use AEROVOX exact duplicates, 


Free DAT Asiatest azrovox cate- 


log contains several pages of exact dupli- 
Copy sent 


cate condensers. on request. 






_ CORPORATION 
1 Washington St Brooklyn. 
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DEMAND THIS NEW 
Latayette 30 WATT 
AMPLIFIER — 


FEATURING 


xlliuminated “Neo-Dial" 
Reverse Feedback 

% Beam Power Tubes 

% Automatic Equalizer 
Tone Control 

* Shielded Input Plugs 

%* Photo-cell Connections 
* Electronic Mixer 

% Fader Controls 

* Speaker Field Supply 
* Variable impedances 
%Velophone Mike Supply 


THE 
* Metal or Glass Tubes BE. $ 7 


Never before have so many features been 
built into a P.A. system in this price range. 
Here’s a rugged outfit that will not only build 
your reputation as a Sound Engineer . . . but 
will turn in a handsome profit on rentals as 
well. Remember—three nights rental will get 
back your investment! Get into the P.A. busi- 
ness for REAL profits. Here’s 
your start ... the 264A with 544 13 
tubes... Your Cost.....-——. 
Dozens of other types of amplifiers in 
our NEW Catalog. Use the coupon. 


) QE -£ H6 PAGE 
caTatoc!' 

It's NEW .. . and it's ms 

full of the greatest “buys” i 

radio that you have ever seen 
. no matter what you need 

in radio—it's described in the new SPRING 
catalog. Keep this aid at your elbow for 
more economical buying . COMPARE 
and SAVE with WHOLESALE. Send the 
coupon i in RIGHT NOW before you forget. 


IF 
YOu 
WANT 


























WHOLESALE RADIO SERVICE (0. 


NEW YORK N.Y oe CHICAG 70 a oh TEGNT A G 


BRONX N Y NEWARK. N J 


a WHOLESALE RADIO SERVICE CO., = 
100 Sixth Avenue, New York, N. Y. 


@ Rush FREE catalog No. 68-3F7 [J ey cia 


g Nome 
B addr 
a City State 
Siiadansnnscennancssedl 














RADIO-CRAFT for 


A SERVICE MAN'S 
AUDIO OSCILLATOR 


(Continued from page 749) 


a special holder. It not only provides fixed bias 
for the 6Q7, but does away with a bias resistor 
and condenser, thus avoiding degenerative effects. 


CALIBRATION 


In the initial calibration it is necessary to 
obtain zero-beat as close as possible to the 
extreme left-hand point on the “tuning” scale 
with the vernier fully unmeshed. If this cannot 
be done, the next step will be to readjust the 
beat-frequency oscillator trimmers. Each oscilla- 
tor coil has a pair of trimmers located at the 
top of the can. Adjusting any one of these 4 
trimmers will affect the zero-beat position. 

However, this does not mean you should 
adjust all 4. The BFO coils are accurately ad- 
justed to 465 ke. at the factory. Inasmuch as 
we are placing a vernier condenser across one of 
these coils then that coil will be detuned from 
465 ke. even though the vernier is fully out. 
Therefore, it is only necessary to unscrew (left 
or right) a very slight amount one or both of 
the trimmers on thig coil only until zero-beat 
is obtained. 

The rest of the dial may be calibrated against 
a standard piano keyboard, by striking the 
notes which are closest in frequency to the dial 
markings and listening to both the monitor note 
and piano tone until they match exactly. This 
operation should be carried out for about 10 
different settings. The highest frequency which 
the instrument can produce, is entirely inaudible, 
but can be observed and studied on the oscillo- 
scope screen. 

Before assembling the BFO coils on the 
chassis, open both, and replace each 0.1-meg. 
resistor with 30,000-ohm, 1/3-W. resistors. On 
the BFO which is to be used as the variable 
oscillator, it is necessary to solder a 4-in. piece 
of solid hookup wire to the control-grid side of 
the 2 small trimmers which are wired in 
parallel. Bring both leads out through the small 
hole at the top of the can. Enlarge this hole if 
necessary. The original control-grid lead goes 
to the top cap of the 6J7 and the new lead goes 
to vernier stator. 

Unstable operation at very low frequencies 
may be due to unshielded wiring or stray 
coupling. Both oscillator plate leads should be 
shielded and grounded. The control-grid leads 
at the top of the cang should also be shielded. 

The chassis layout is given in Fig. 3 as will be 
seen, the parts are grouped together so as to 
occupy a minimum of space. We recommend that 
this layout be followed exactly, and also that 
no substitution of parts be made, because of the 
critical nature of some of the circuits involved. 


LIST OF PARTS 


One Kenyon power transformer, type T205, PT; 

One Kenyon filter choke, type T153, Ch.1; 

One Kenyon filter choke, type T155, Ch.2; 

One Kenyon output transformer, type T104, T1; 

*One metal cabinet, No. 3828, 12x8x7 ins.; 

*One chassis, No. 1531, 11x7%4x2 ins. ; 

*One magnet speaker, 3% ins. dia.; 

*Two beat-frequency oscillators, type C350, LI, 
L2; 

Four Meissner shielded chokes, No. 5592, R.F.C.1, 
R.F.C.2, R.F.C.3, R.F.C.4; 

One Hammarlund midget condenser, type MC208, 
Cl; 

Two General Electric type 6J7 tubes, V1, V2; 

One General Electric type 6Q7 tube, V3; 

One General Electric type 5Z4 tube, V4; 

One General Electric type 6F6 tube, V5; 

Three Aerovox electrolytic condensers, 
GLS5, 16 mf., 450 V., C2, C3, C4; 

One Aerovox electrolytic condenser, type PR50, 
50 mf., 50 V., C5; 

Four Aerovox bypass condensers, type 484, 0.25- 
mf., 400 V., C6, C7, C8, C9; 

Four Aerovox bypass condensers, type 484, 
0.05-mf., 400 V., C10, C11, C12, C13; 

One Aerovox bypass condenser, type 484, 0.001- 
mf., 400 V., C14; 

One Aerovox mica condenser, type 1467, 100 
mmf., 400 V., C14; 

One Aerovox mica condenser, type 1467, 100 
mmf., C15; 

Two Aerovox mica condensers, type 1467, 5 mmf., 
C16, C17; 

One Aerovox dual condenser, type 484, 0.05- 
0.05-mf., 400 V., C18; 


type 
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FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE 








Famous Remington 
Noiseless Portable that 
speaks in a whiapen, only 10c a day, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven- 
iences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou- 
pon TODAY for details, 
You don’t RISK a Penny 
We send you Remington Noiseless Festetie for 
dave th toe trial. If not satisfied, send it back, 
e pay all shipping c 


FREE Typing Course and Carrying Case 
You will receive FREE a @ complete simplified 
— course Le Touch Typing. Also FREE, "a 

8 case. Noo 
= + oo pee 


nee Y 








Remington Rand I 
Peron Avo. New You 
Tell me, without obligation, h ll est a new Rem- 
ington Noiseless Portable, plus F Cor 
Carrying Case, for 10c a day. Bend Coes - 





“TREASURE, 
LOCATORS 


BLUE PRINTS and INSTRUCTIONS 


For Building the Following Treasure 
Finders and Prospecting Outfits 


@ Folder No. 1. Hughes Induction Balance Circuit 

@ Folder No. 2. Sensitive Hughes Induction Bal- 
ance Circuit 

@ Folder No. 3. Single Swuper-Sensitive Hughes 
induction Balance Circuit 

@ Folder No. 4. Radlo Frequency Oscillator Circuit 

@ Folder No. 5. Audio Frequency Oscillator Circuit 

@ Folder No. 6. Combination Radio Transmitter 


and Receiver Circuit 
With any one of these systems you can construct 
instruments to locate buried treasures, metal war 
relics, mineral deposits, subterranean water veins, 
buried gas and water pipes, lost objects, tools and 
treasures sunken in water, etc. 


RU ee ccoencticcetfeccarnes Se 
The comets | “as as — eccccce $5. 00 
SHNIFAX 
TEC : 
Division 67C 
558 W. WASHINGTON BLVD. 





CHICAGO, ILL. 





ON THE BOARDWALK 
ATLANTIC CITY 
HOTEL 


KNICKERBOCKER 


IN THE HEART OF ALL 
RESORT ACTIVITY 


FIREPROOF CONSTRUCTION 
AMERICAN & EUROPEAN PLAN 
SALT WATER BATHS 
ROOM AND BATH FROM $3.50 
AMERICAN PLAN FROM $6.00 


C. HENRY LANDOW, Manager 


























DEALDIRECT...FACTORY 

PRICES! Many models to se- 

lect from: AC-DC 
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colors FREE. Get details 
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RADIO-CRAFT for JUNE, 


TECHNICAL BOOKS| 


OF INTEREST 
TO RADIO MEN 


HENLEY’S 20th CENTURY BOOK OF FOR- 
MULAS, PROCESSES AND TRADE SECRETS 
by Prof. T. O’Conor Sloane, Over 880 Pages. 
PRICE .....- C0OCdscessoccesesoeeeooncoes 00 
THE FORD V8 CARS AND TRUCKS (Geeeione- 


tion, Operation and Repair) by Victor W. Page, 
Over 725 Pages, PRICE ........ccceeceees $2.50 


ELEMENTS OF DIESEL ENGINEERING (with 
Questions and Answers) by Orville Adams, 478 
Pages, EME 00040000000000e008 cocvessees ‘$4 -00 
HOUSE WIRING by Thos. W. Poppe, - Pages, 
PRICE $1.00 


AVIATION 
ABC OF AVIATION (Elementary Edition) by 
Major Victor W. Page, Over 160 Pages, 
DEED 9 6:00060000000000eccceccnneneeonees $1.00 


HENLEY’S A B C OF GLIDING AND SAIL- 
FLYING by Major Victor W. Page, Over 290 
DEER, PERG ccccccccccaccccesescccecses $1.50 


AERIAL NAVIGATION AND METEOROLOGY 


by Capt. Lewis A. Yancey, 350 Pages, 
PEED 806 06.60005006% 00000000000 eeeeeees «$4.00 
AVIATION ENGINE EXAMINER by Major 
Victor W. Page, 440 Pages, PRICE ...... $3.00 
ELECTRICITY 
gg! FOR BEGINNERS by eer 
H. Thomas, 172 Pages, PRICE ........... $1. 
ARITHMETIC OF ELECTRICITY by Prof. FS 
O’Conor Sloane, 230 Pages, PRICE ....... $1.5 


STANDARD ELECTRICAL DICTIONARY “< 
Prof. T. O’Conor Sloane, 790 Pages, PRICE $4.00 


HIGH FREQUENCY APPARATUS (Its Con- 
struction and Practical Application) by Thomas 
Stanley Curtis, 269 Pages, PRICE ........ $3.00 


AUTOMOTIVE 


AUTOMOBILE WELDING WITH THE OXY- 
ACETYLENE FLAME by M. Keith Dunham, 
167 Pages, PRICE $1.50 


THE MODERN GASOLINE AUTOMOBILE by 
Major Victor W. Page, 1146 Pages, PRICE $5.00 


ELECTROPLATING 


ELECTRO-DEPOSITION OF METALS by Dr. 
George Langbein and William T. Brannt, 863 
SG, MUN 0:600006c00000e0000000 coeeee $7.50 


THE MODERN ELECTROPLATER by —- 
M. Coggeshall, 276 Pages, PRICE ........ $3. 


SHOP PRACTICE 


SHOP PRACTICE FOR HOME MECHANICS 
by pment Francis Yates, 320 


MACHINE SHOP KINKS by Robert Grimshaw, 
417 Pages, PRICE $3.00 


MISCELLANEOUS 
ABC OF TELEVISION by Raymond Francis 
Yates, 210 Pages, PRICE ..ccccccccccoses $3.00 


PROSPECTOR’S FIELD-BGOK AND GUIDE 
by H. S. —— and M. W. von Bernewitz, 364 


TE <icaneneneeusapenonnironiekbe $3.00 
iaieeee AND BRAZING by Raymond 
Francis Yates, 90 Pages, PRICE ......... $. 

CLOCK REPAIRING AND MAKING by F. J. 
Garrard, 168 Pages, PRICE ............+++ $3.00 


WATCHMAKER’S HANDBOOK, by Claudius 


teamed 
THE CIVIL SERVICE HANDBOOK, 

PRICE $1.00 
A B C SHORTHAND, PRICE $1.00 


BREAKING INTO ADVERTISING, PRICE $1.75 


HOW TO MAKE MONEY AT HOME, 
PRICE $1.00 


OF THE WORLD, 
$1.95 


HOW TO ORDER 
Simply mention title of book and send remittance 
to us in ory as check or money order (cash or 
stamps only regis ister your letter). Add ten 
cents to ene 7B ae each book to cover postage. 


GRENPARK COMPANY 


SCIENTIFIC WONDERS 
PRICE - 





9-R Hudson Street New York, N. Y. 


1937 


One Aerovox resistor, type 930, 250 ohms, 5 W., 

One Aerovox resistor, type 931, 
10 W., R2; 

One Centralab volume control and switch, No. 
72-105, 0.5-meg., R3; 

Four Centralab resistors, 50,000 ohms, 
R4, R65, R6, R7; 

One Centralab resistor, 5,000 ohms, 2 W., R8; 

One Centralab resistor, 0.l-meg., 1 W., R9; 

One Centralab resistor, 25,000 ohms, %-W., 
R10; 

One Centralab resistor, 0.1-meg., 4%4-W., R11; 

One Centralab resistor, 0.5-meg., 1/3-W., R12; 

*Five octal wafer sockets ; 

*Two brown tip-jacks, No. 524; 

*One black tip-jack, No. 521; 

*One green tip-jack, No. 522; 

*One light blue tip jack, No. 525; 

*One orange tip-jack, No. 526; 

*One yellow tip-jack, No. 527; 

*One dark blue tip-jack, No. 529; 

*One black twin jack, No. 482; 

*Two black bar knobs, No. 366, 114 in.; 

*One black bar knob, No. 365, 2% ins.; 

*Four terminal connectors, type A016; 

*One grid-bias cell ; 

*One cell holder, type GB1A; 

*One S.P.S.T. jack switch, No. 10, Sw.2. 
*Names of manufacturers will be supplied upon 

receipt of a stamped and self-addressed envelope. 


17,500 ohms, 


%-W., 
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BUILD THE RADIO-CRAFT 
1937 CAR-RADIO RECEIVER 


(Continued from page 731) 


greatly positive and to cause too great a plate 
current. The 100 ma. maximum for the receiver 
must never be exceeded). 


CONNECTING SPEAKERS 


One, two, or more speakers may be used, and 
Fig. 2 shows how the connections should be 
made, 

The laboratory model uses a genemotor-type 
power supply delivering 300 V. at 75 ma. or 
250 V. at 100 ma. Output is thoroughly filtered 
internally and externally. The unit is extremely 
efficient and is exactly what we need in powering 
the 6-tube class B auto receiver descri 

Be that as it may, some builders will prefer 
the use of a vibrator type unit—and the set 
has therefore been designed so that either kind 
may be used. The cabinet contains ample room 
for the small compact genemotor and more than 
enough room for the other type of supply. 


LIST OF PARTS 


One cabinet 15x8x7 ins. 
front panel, 15x7_ ins., 
steel ; 

One chassis, 11x7%x8 ins. high; 

*Two steatite 8-prong sockets, type RSS8; 


high with removable 
wrinkle finished 


*Four moulded sockets (6 if A.F.C. is used), 
type 88; 

*One moulded socket for “A” panel receptacle, 
type 84; 


*One moulded socket for panel speaker recep- 
tacle, type S6; 

*One male chassis receptacle for external power- 
ing, type CP6; 

*One nameplate speaker-type dial, 6-1 ratio; 

*Two nameplate bar knobs, type 588; 

*Two nameplate knobs, type 284; 

*QOne 4-point band-switch selector plate (op- 
tional) ; 
*One volume 
type 25; 
*One tone-control nameplate (optional), type 26; 
One Meissner set of special car-radio all-wave 
coils, for 4 bands, det., R.F., osc. with padders, 

Ll, L2, L3; 

One Meissner input I.F. transformer, type 5740, 
456 ke., LF.T.1; 

One Meissner output LF. 
5742, I.F.T.2; 

One Kenyon transformer, type T251, T1; 

One Kenyon transformer, type T302, T2; 

One Kenyon type KC200 (optional filter choke 
for vibrator “B’’ supply or extra genemotor 
filtering) : 

One Electrad potentiometer with switch, type 
203 R15; 

One Electrad potentiometer, type 240, R21; 


(Continued on page 768) 


control nameplate (optional), 


transformer, type 


Please Say That You Saw It in Rapio-CRaFt 
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NUBOULAILH 


FOR ONLY 











TRIUMPH Model 77 

isaWOBBULATOR 

and OSCILLOGRAPH 
for only $49.95! 


An Electronic Wobbulat 

with the $39.95 Triumph Model ane 
Oscillograph circuit, all in one unit, 
costs only $49.95! You can’t analyse a 
radio without a Wobbulator. You save 
half the price of any two similar units 
when you buy the Triumph Model 77 
Oscillograph-Wobbulator, Ask your 


jobber. 

TRIUMPH MFG. CO. 
| 4021 W. Lake St., Chicago, Ill. 
! Send FREE Operating Data for Model 77. 
SS o60000<008e%0 08 MERGE, occ cvssecsdee 












OFFICIAL TRIUMPH 
Headquarters 


for Central States 


Immediate Deliveries 
Wobbulators, Oscillographs 


RADOLEK 


601 W. Randolph St. Dept. T, Chicago 


Just off the Press - New Sprin sod 
Summer Radolek Profit Guide - 


















(Exclusively) 


NON-GLARE 
MICROPHONE 


STANDS 
with special 


“AK ed 


cal 
to prevent tangles and broken 
cables. 


Complete line available on: 
AMPLIFIERS, PORTABLE SYS- 
TEM ANDS AND_ FiT- 


, $T 
TINGS, HORNS AND TRUM- 
PETS, HORN ANDS AND 
BRACKETS, MicnoPnones 
AND SPEAKER 





Leadere, —- me a 


Gommunivatfon Systems ‘aus 
1928. 











FREE CATALOG No. 62 mailed 
on request to dealers and service 
men only. Consult ““RAL/” on 
your P.A. problems. 


RADIO AMPLIFIER LABORATORIES 


59 WALKER 8ST. NEW YORK, WN. Y. 
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“how-to-make-it 


PUBLICATIONS 


for 
Experimenters 


For the, first time, at the 


E _ below a large number of radio, short-wave, and mechanical ‘‘how-to-make-it’’ designs. 
Each is a special publication ieinnet b 


low pete of TEN C 





In question. 
in ores and other litera 


We accept money-orders, 


atu 
EASE ORDER EACH 


The name of ate Publications’ has become a household word because this company has for many years specialized 
re of special interest to the experimenter. 

CT BY ITs fe ogy B NUMBER, and use the special coupon below. 

. Stamps 
send cash or stamps, register your letter to safeguard against loss. Money refunded if you are not satisfied. 


ANY TWELVE PUBLICATIONS FOR ONE DOLLAR 


PRO) 
cash, checks or new U 


masters 
TS, you are now enabled to buy a complete design with photographie 
layout, and full description to make it possible for anyone to build the project 


in their respective fields 


(No foreign stamps or currency can be accepted.) - you 

























































How 
sre ngen SET. This receiv 
with an A.C. power pack. 
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paceives. An effe 
into mall cigar-box, 
great “efficiency weeeeseeee 


BATTERY SET. ses no 
weight is 3% abe 
contained batteries 
sensitive cireutt. 





BUILD A SUPER- 
Suet the thin 
an easy-to-operate crys 


00. Uses no tubes 


a reall 
Simple to build and 


How TO BUILD suit oan 
LOUDSPEAKER 
speaker set ever y 


cigarette case. The 
Padio SNOW. .seeseeeeeee 


small automobile that 
dollars. Will cai two T7- 
per ered ane 1 te ses 


12-in sa 

part fills ite allotted place 
How To 8B 

few hand tools, about $5. 


boring and 


HOW TO BUILD A SIMPL 
A real refrigerator. Does 


pienics, 
HOW TO 
ING 18-INCH SPARKS. 
paratus with which many 


=. The p aes of the 
100 amperes........+++ 


placed a circle 
Sen 


NaMe@ cesseccerseeseee 


ci 


To puree THE CIGAR-BOX 1-TUBE “‘CATCH 
ctive short-wave battery 


Can be ~~ for less fan's. $150 


now TO BUILD A pas wen. quyoum 


T VILD A REAL cereus ror, $s 
patience to build. The lathe is. ‘capaple of drillin 
trimming, io. 


owe LD LARGE TESLA AND OUDIN COIL 


volts. can be performed. 


transformer which operates from 


RADIO PUBLICATIONS 


RADIO PUBLICATIONS, 99A Hudson Street, New York, N. Y. 


I 

righ nt, ry foe copy (ONE DOLL AR 
mn These “pub ications are to be 

around each number wh 

id me also your list of 27 other oc " publications. 


a sized Diuveprints. 


Partial List of New 10 Cent Publications 


SHORT-WAVE RECEIVER PUBLICATIONS 


TO MAKE THE 2 TO S METER TWO-TUBE LOUD. 


er may be used with batteries 
Packs a big wallop...No. 107 
ALL” 
set which fits 
insuring high portabiity yet 
Co cecccccocesecees No. 111 


aerial, m round. The total 


HOW TO BUILD we PORTABLE MINIDYNE SHORT- wa AVE 
and measures °5nbx8 inches. Self- 


SPSS re: and loop. a ty 4 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 


SENSITIVE ALL-WAVE CRYS- 


for Oe neT who wish to have 


on all-waves and which 


se 
will separate all the stations. Can be made for less 
than $2. 


or batteries. .....+.- No. 121 


HOW TO BUILD THE 2-TUBE “PENTODE PORTABLE’ 
seonscasy SaT—the lightest, smallest set giving Lv 
aker volume on batteries. Weigh 12 
juilt in a small, portable c 








6 less than nds 
5 122 
Oo “TREAS B . NDER. This 
poasteet finder. 
work. ‘Uses 4, tubes. 
No. 123 
INSBACK ONE-TUBE PENTODE 
is the best one-tube ud. 


lo 

ed. It works on batteries, and 

is for broadcast reception. Extremely sensitive....No. 124 

HOW TO BUILD THE WORLD'S SMALLEST ONE TUBE 

BATTERY RADIO. So small that it is actually built in a 

wonder pe of the ae t Ney tors 
jo. 


MECHANICAL PROJECTS PUBLICATIONS 


BILE. An ultze. 
than 10 


uilt for less 
Cpenn-old boys. Runs 35 miles 
miles on one = oft a4 


“Ma KE A ‘BAND. saw F om OLD, Auto rm ARTS. 


ses 25-gauge 

Asse ag is easy o each 
perfectl eecccsovces No. 135 
quires a 

00 of ‘w material and 


thread cuttir 
& PORTABLE 





RATOR. 
burner or open 
high-frequency and 


x- ex 
apable of eroducing 1! Tk, 900 


naw yo MAKE AN ARC WELDER. A real arc welder cap- 
of doing commercial jobs satisfactorily. Uses a heav 


the 110- “ae | iS; 
machine ranges from 


Co eeeerrercesesees No. * a2 


99A HUDSON STREET 


he publications listed 
FOR ANY 


eeeee AGMTOSB 2. cece eeeenee 





existence, sleeps 4. Toilet, Shower, Eleo- 


Eo TIR atin wt tana yourself. Bend 250 for plang 
THE PLAN SHOP, 910 Palmolive Bidg. Chicago, i. 


RIGE 
not use ‘?: The cooling unit 
alcohol flame ire 


ee * from an 
and SRERpERSEVS to build, ‘ixcotient for boats, hei 


S aiv- 
Interesting high-frequency ap 


by num 
TWEL ve" Pr 
sont % de postpaid. 


RC-637 

mer: at 107 in 114 115 116 
shou 121 122 123 124 125 
126 127 128 129 132 

rere 135 136 138 141 142 


HOW TO BUILD THE HAM-BAND “PEE-WEE” 2-TUBER. 
A dandy receiver with high efficiency and bandspread 
tuning. Works a loudspeaker, yet the entire receiver is 
no larger than your hand. Works with either ge er 
or an A.C. power pack.....-.seeeeeeeeeeee «No. 2 


HOW TO BUILD THE DUO-AMPLIDYNE. The ideal 1-tube 
set for the beginner. One of the finest i-tube sets; it 
really gives 2-tube performance. Made for battery opera- 
tion. With only ten-foot antenna brings in the good 
European @Mtions........cccceesccessessecs No. 116 


HOW TO BUILD A 6-TUBE BATTERY ALL-WAVE “‘FARM 
PORTABLE SET, ranging from 12 to 2,100 meters. A 
real portable that pulls in the stations.........No. 126 





HOW TO MAKE AN A.C.-D.C. ONE-TUBE “DEAF AID."’ 
An excellent aid for the mando: aay ey | — deaf, for 
theatres, churches, and the ho md for all 
afflicted persons. Can be built for ri few Sollars. No. 127 


HOW TO BUILD A PIANOTRON. For less than two dol- 
lars, plus a oes in! ich you have, you can now 
mak e ae Le instrument. Opera by three 

tubes. It an actual ae , and you can play 
tunes. Works on Nac: and ‘‘B’’ batteries. A great novelt; 
due =a the unusual music which issues from the at 


HOW TO BUILD THE ONE-DOLLAR RADIO. 

though it sounds, for one do 

set which includes a radio ‘take a pair 0} 

phones and batteries. You make everythin yourself, 

Susptce of an three last mentioned —_ rom wood 
nd spare Ral POFEH. ccc ccccccccccsccccere No. 129 


Impossible 
you can build a radio 


HOW TO USE AN A.C. ARC WELDER. Companion publica- 
tion to the one listed directly before. Very informative; 
especially to the garage man or mechanic who has had 
little or no experience with an arc welder.*Contains many 
im; yoy diagrams and photographs of vised work done 

wi arc welder.......... eovccesee ° »-No. 143 

OW TO MAKE YOUR OWN MICROSCOPE. A microscope 
epleh the home mechanic can easily build in his — 
The lenses —. oo OR from the finders of a 
Although sim nd easy to — itis a thoroughly 
practical and ve eisiont instrument...........5. No. 144 
How ve MAKE A nll mar ELECTROSTATIC MA- 
CHINE. An easily constructed generator of static elec- 


tricity capable of discharging a fat three-inch spark. 
Used in schools where ae is taught. — be 
built for less than $2,00........0e0eee0008 145 


HOW TO MAKE A POWER DRILL PRESS iti ‘eonep 
PARTS. An excellent practical drill press that will make 
work easier for the mechanic. About $2.00 worth of 
raw SereRrs and scrap iron are the only requirements. 

No. 146 


How TO maxe AND EXPERIMENT WITH AN ELECTRO- 
PHORUS. With this device numerous oe experi- 
ments with static electricity can be pe a 
of these experiments are thoroughly explained and il- 
Bustrated. nc ccccccccsccccccsereseseseseces No. 148 


NEW YORK, N. Y. 


143 144 145 146 148 
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PATENT 
436 Bowen Bldg. 








PATENTS—TRADE MARKS | 


given pemenel attention by 


mbers of the 
Form «“Rvidence of + dna and 
rt 
“How to Establish Your Rights’’—Free 
LANCASTER, ALLWINE & ROMMEL 


LAW OFFICES 
Washington, D. C. 


@ PATENTS and 
@ TRADE MARKS 


Protect your most valuable assets. Expert service. 
Prompt attention. Write 


LESTER L. SARGENT 
Registered Patent Attorney 
1115 K St., N. W., Washington, D. C, 
. : 








CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are inserted at the 
cost of twelve cents per word for each insertion— 
name, initials and address each count as one word. 
Cash should accompany all classified advertise- 
ments unless placed by a recognized advertising 
agency. No less than 
Advertising for the July, 1937, issue should be 
received not later than Friday, May 7, 1937. 


DOGS “ 
TERRIERS: ALSO BULL PUPS. SHIP ANYWHERE. 
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Bob Tonn, Dallas, Texas. 
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COMPARISON | 
ow sources 
ia acs 5.57 
GREEN 16.3- 14.4- 
YELLOW <3. 16.0- 14.9- 
ORANGE 15.5- 188- 1 
240- 365 
' 


Fig. 3. Duplicating the light content of sun light, 


"WHITE" IS A RAINBOW 
OF COLORS! 
(Continued from page 740) 


same color (or “total density”) and (Table II) 
the source of the mismatch (or primary color 
values). 


Table I 
Matching Shades of Green (without filters) 
Reading of Reading of Points 
Sample No. 1 Sample No. 2 Difference 
3-675 3-700 +25 
Table II 
Analyzing Shades of Green (with filters) 
Reading of Reading of 
Sample Percent Sample Percent Points 
No. 1 Content No.1 Content Difference 
Red 115 30.7 125 32.9 +10 
Green 150 40.0 165 43.4 +15 
Blue 110 29.3 90 23.7 -20 


375 100.0 380 


SOURCE OF COLOR 


A piece of red cloth appears to be red because 
it reflects only those lightwaves that produce 
in the mind’s eye the sensation of red light 
and it absorbs those which do not. Hence, 
visible color is the result of selective absorption. 
There is absence of color, or black, when a sur- 
face absorbs all rays; does not send back or re 
flect any light that the eye can see and thus 
resolve into any color. On the other hand when 
no color is absorbed, and all the light rays that 
strike an object are reflected into the eyes of the 
observer, white is the result; its purity then 
will depend upon the perfection or “‘power” of 
the reflector. 

The well-trained eye is said to be able to 
recognize approximately 100,000 different hues 
and colors. Trained experts are known to detect 
as many as 200 shades of white and nearly as 
many shades of black. 

However, color engineers have found that 
shades appearing identical under electric light 
may vary greatly when examined in daylight. 
Nor are color lamps dependable in all cases; the 
slightest variation in line voltage changes the 
color value of this light source—which to begin 
with is only a partial substitute for daylight. 


APPLICATIONS 

Many uses for the reflection-type color metef 
have become evident but a far greater number 
of uses have yet to be found. Many of the more 
interesting applications of this type instrument 
are given below as showing the capabilities of 
equipment of this type. 

Yarns may be tested by close-winding the yarn 


Vest Pocket Adding Machine 


Sturdy Steel Construction. Lifetime 


100.0 









Pocket Companion. Adds, Subtracts, 
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99 A real machine—cuaranteed 
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age). (Foreign countries send cash 
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G.E. PHONOGRAPH MOTOR 


ARIABLE : 
speed induc- 

tion type self-starting, 110 volt, 25 to 60 cycle, AC, with 

speed control. Plug and cord. Speed range from 5 to 200 

RPM. Can be installed in place of old-fashioned, hand- 

winding speed motor. Also ideal for display turn table, 

and a hundred other uses. These General Electric ees 

are brand new, in original factory ~~ * 

G.E. Electric Phonograph motor as 

BOTIDOD coccccccccccccccsccccccccsecvccesss 

Shipping Weight—12 Ibs. 


WESTINGHOUSE 
UNIVERSAL MOTOR 


“9: 3 110 Volts 


AC and DC 
Shipping 


eight 
8 lbs. 





HESE Motors are manufactured by the Westinghouse 
Electric Co. They are absolutely new. Specifications: 
1/30 H.P. operates on either A.C. or D.C., 110 volts, 5000 
R.P.M. Rheostat can be used to vary speed. Height 314”, 
qanate 3%”, Width 1%”, Shaft %” one inch 4 Can 
be used to drive Sewing Machines, Models, Buffing Lathe, 
Polishing Head, Drills, Grindstones, ete., ete 
MOTOR only 


MOTOR with Arbor and %” Chuck .............. 


Add 25¢ for special geting and mailing 
anywhere in U. S. A. 


———————— 
MICROPHONE and RECEIVER 





THs Poca. and telephone headset outfit was bullt 


pepectally for the U. 8S. Navy Aviation Corps. 

The Holtzer-Cabot Electric Company constructed the 
outfit to Government specifications. 

The outfit consists of a low-impedance carbon micro- 
phone (transmitter), securely fastened to a metal breast- 
Plate, and a set of heavy-duty, low-impedance earphones. 
A specially constructed switch on the back of the breast- 
Piste controls the microphone circuit. The earphones are 

.8.N. Utah type, attached to adjustable headband. 
a. eight feet of very heavy weather and waterproof 
conductor cable is furnished. Current of not more than 10 
volts should be used. A storage battery is the most satis- 
factory current supply. 

8. Navy Airplane-type Microphone and 
Receiver as described 


The shipping weight is © Ibs. 


WESTINGHOUSE 
POWER GENERATOR 


Manufactured for U. S. Signal Corps 
A.C, Electrical 200 Watt, 
ower 
from a Windmill, from 
available Waterpower, 
from a Automobile, 
from your  Motoreyele, 
from your ‘Bleycle, Foot- 
pedals or Handerank 
(for transportable Radio 
Transmitters, Strong 
Floodlights, Advertising 
8); do you want to 
Operate AC dio sets from 32 V. DC farm light systems; 
Poy y pease alt teers = re to get 200 V. ai ob oS 
ase . 
neede a 24 Fun, Senerator. , ee ie B 
er pplications, 3 Dyn 
light from eight to ten 0 Watt 10 Vor hort 
nee Transmitter supplying 110 Volts A.C. f 
mr transmitter, Operat ng 110 V. AC 60 cl e Radio 
Receiver in DC districts. Motor Generator. Pubile Address 
Ce ms. , Hectric, 2 ios on motor boats, yachts, etc. Camp 
BluesBrint ” 22x28 in. and Four- Page 
gy x 2 in. Instruction Sheets. Generator, as 60 
brushes’. including four replacement carbon 


Shipping weight 18 Ibs. 
‘All a merchandise in original packages— 
_hever used. Money-back guarantee. 


110V.AC 













We — Poe pe ma ene by Express Collect 
postage is not included. 


WELLWORTH TRADING CO. 


560 W. Washington Blvd., Dept. RC-637, Chicago, lll. 
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around a flat glass plate about 2 ins. sq. If 2 
yarns of slightly different twist are measured 
the readings, which will be dependent upon the 
total amount of light reflected, will differ; but 
if color filters are inserted and readings taken 
for each color filtration the proportion of each 
color will be seen to have remained unchanged. 
In other words, the make-up of the color is de- 
termined regardless of its total light reflecting 
value or the density of the sample. For this 
reason it is convenient to determine color differ- 
ences between cloths of different weaves, only 
the color and not the weave being the factor on 
which a reading is obtained. 

Liquids are tested by placing an amount in 
a petri dish sufficient to nearly fill it. Then the 
petri dish is placed upon a white background 
so that the light rays are reflected back through 
the liquid to the photoelectric cell. This method 
benefits by the double travel of light through the 
liquid and doubles the percentage of error, re- 
vealing the most minute variance in 2 liquids. 
In fact, it becomes possible to discriminate be- 
tween distilled and double-distilled water. Blood 
may be tested, by color analysis, for its hemi- 
globin content. 

Oils, kerosene, gasoline, etc., may be checked 
to determine uniformity or to duplicate repeat 
orders and blending. Oils ordinarily put out 
under the same number when given a color-meter 
test will often show from 200 to 400 points 
difference. 

Steel can be color-meter tested for color 
differences. 


Powders are checked by filling a petri dish 
and smoothing off the surface with a stick to 
get a uniform reflecting surface. Carbons and 
bone blacks when analyzed, by means of the 
filters, generally show the same green or blue 
content but immediately reveal a varying red. 


Paints, lacquers, or any finishing materials 
which are to be matched may be tested with the 
colorimeter. The discrepancy is shown in the 
total reflected light value. If not a match the 
discrepancy is shown in plus or minus in each 
of the primary colors; the percentages of pri- 
mary colors in the sample and the correction 
needed to bring the sample to match are in- 
dicated. The fading of finishes can be determined 
upon this percentage basis and will show the 
component color that has faded out the per- 
centage of fade as compared with the original 
sample. 

Printing inks, analyzed by the same method, 
may be tested for coverage and fading. Paper 
may be tested for tints and opacity. 

Glass (eyeglass, telescope and camera lenses, 
for instance) and other transparent materials 
may be tested for light transmission and color 
content. Photographic plates and films may be 
thus tested. 

Ceramic materials, depending upon whether 
they are glossy or dull, may be tested with either 
the single-lamp or double-lamp units. 

Flour samples that appear to the naked eye 
to be identical when color-meter tested are found 
to differ considerably in their color composition. 
An excellent example of this is seen in Fig. 5, 
which shows that the soft-patent sample selected 
had considerably less red in its particular shade 
of white than did the hard-patent sample. 

Yea, verily, the reflection-type color meter is 
an instrument that wide-awake technicians will 
find easy to merchandise. 

Our Information Bureau will gladly supply 
manufacturers’ names and addresses of any items 
mentioned in RADIO-CRAFT. Please enclose a 
stamped and self-addressed envelope. 


COLOR - SENSITIVITY 
- EVE 





Fig. 5. Primary color content of a sample, in 
wavelengths. 
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NOKOIL 
SPEAKERS 


Make The Perfect 
TALK-BAK* Systems 


5" SPECIAL 
‘TALK-BAK* 
SPEAKER 


Model 482 T.B. 
Only $482 List 


The 5” model shown above is the 
most popular, but these speakers which 
are designed especially for Talk-Bak* 
Systems can be had in other sizes. 
















Write for general catalog, 
special information and draw- 
ings on Talk-Bak* Systeme 
Ask for the name of our nearest distributor. Wright- 
DeCoster distributors are always 
anxious to co-operate. 


WRIGHT-DECOSTER, Inc. 


2251 University Ave., St. Paul, Minnesota 


Export Dept.—M. Simons & Son Co., New York. 
Cable Address: * «Simontrice.’* 


Canadian Office: Associated Sales Co., Guelph, Ont. 
*Copyrighted 





New Revised 


RADOLEK 
Profit Guide 


1000 
New Radio 





~_—_ 
Items RADOLEK Cf 
60! w RAMOOLFPH ET 
The Spring and CHIC Ac 


Summer edition of 
the 1937 Radolek Profit Guide is just off the 
press, © most up-to-date and complete 
Radio Supply Book. 1000 NEW ITEMS— 
many presented exclusively—an Oscilloscope 
using a new 2” Cathode Ray Tube, auto- 
matic tuning auto radios, etc. 164 pages of 
valuable, detailed radio buying information 
. contains the most nt 
parts listings of volume controls, con- 
densers, transformers, and vibrators, Over 
12,000 Repair Parts—the right replacement 
items for every radio that you will be called 
upon to service. A complete new selection 
of Radios and P. A. Sound Amplifiers. 
Every page of this catalog will bring extra 
profits to you. Radolek Quality is guar- 
anteed—Radolek Prices are right—Radolek 
Service is fastest and most reliable. This 
is your Profit Guide—it’s FREE. Send for 
your copy NOW! 








—— ee ee ee ee ee 
601 W. Randolph. Chicago. Dept. C-6 
Send me the Radolek Radio Profit Guide free. 
TEAM ccccccccscvccccesecsesencoescccccesccese 
BEGTORE cocccscccccccccccecvcccceccccvcscccecsese 


Serviceman? () Dealer? 0 





Experimenter? [1 






















RADIO-CRAFT 


BUILD THE RADIO-CRAFT 7 
1937 CAR-RADIO RECEIVER ADVERTISERS’ INDEX 


for JUNE, 














































































































































(Continued from page 765) 
A 
One Meissner 3-gang variable condenser, type BETEE CIRs 08008060 secccsicoccecsess 763 
15130, 410 mmf., Cl, C10, Cll; imme Detle Corporation . 3 
Three Continental Carbon insulated resistors, | | Ampiiner Co. of Amerleas. 2002000200000. cto 
type M5, 0.25-meg., Rl, R5, R17; Ampittene  Fosdusts i avccegecoveccesececl 742 
Three Continental Carbon resistors, type M65, yee Sal WO, ANE... 00++eeee +0 06755 
0.5-meg., R20, R14, R12; fn tan Gee... ile 
Four Continental Carbon resistors, type M5, 0.1- 8 
meg., R3, R6, R16, R18; . sae 
Two Continental Carbon resistors, type M5, The Brush Development Co........0.ceeeeseeeeees 747 
50,000 ohms, R7, R11; , - ‘ c 
~ : : ‘entr 4 PEPER. cccccccccsccoccese 
Two Continental Carbon resistors, type M5, 5,000 ee i. kakeuenies.. 
ohms, R19, R13; Classified Section........... oak 
Three Continental Carbon resistors, type M65, po eng becoccseepcoccoccoocoscesee 55 
1,000 ohms, R4, R10, R10A; vor nis’ TO COMPANY... ee eceeceeeeeeeeees -760 
’ —" J ’ mb Coy SONNE DUNE ceccccescccccsesecécouses 
Two Continental Carbon resistors, type M5, 300 ee — 
ohms, R2, R11A; 
Rocause eee One Continental Carbon resistor, type M5, 30,000 Dette Mansfattaring Odi.cccescccccccccccccsccess 760 
. ohms, R9; E 
Famous Metallized Type Resis4 One Continental Carbon resistor, type M5, 600 Eloctrad, Ine...ssscsesssesssseeeecccsseeseesers 750 
tance Element. ohms, R8; ONES MN covcescesscccesscesceooececoess 746 
- : Four Aerovox condensers, type 284, 0.05-mf., C19, S 
Fully insulated—no shorting: C2, C6, C18A; G & G Genuine Majestic Refrigerator and 
Sesledthroughout—impervious| | Seven Aerovox condensers, type 484, 0.1-mf.| | General Cemont Mig Gombany 22202 1159 
to atmospheric effects. C3, C4, C8, C9, C14, C20, C21; General Electric Compan 
Three Aerovox condensers, type 484, 0.1-mf., C5, —— a < ompany 
Enclosed positive contact=will C13, C15; — sie savanna ine en ic oa 
not break or become “open”. Two Aerovox condensers, type 484, 0.05-mf., a 
C22, C24; Hammarlund Mfg. Company..... 
Small, sturdy, light in weight. One Aerovox condenser, type 484, 0.01-mf., C12; Hygrade Sylvania Corporation... 
One Aerovox condenser, type 1468, 100 mmf., C7; | 
Both RMA color coded and im- Ulinois C . 
ene COGN. 2002 ccesesccveseeses 155 
printed with socletance value | T%2 Aerovox condensers, type 1468, 250 mmf., | | [lines Condens, Comm IIIT x 
and wattage rating. Two Aerovox condensers, type PR25, 5 mf., C17, K 
1/2 WATT, List I7c, NET 10¢ C23; Kenyon Transformer Co., Inc........sseeeeeees: 761 
5 warain Te ie ee ae Nine Meissner align-aire trimmers, type 15230 Hotel Knickerbocker.........+.se6. Covccccccocces 764 
“ 4 (not necessary if coils provided with such L 
| R 4 . INTERNATIONAL units) ; Lancaster, Allwine & Rommel..........++0++005: 766 
eaetieies oS. *One genemotor power pack, type 2775 or 3010, Lincoln Engineering School........scscesesceses 760 No [ 
re with filter or (if desired) one *vibrator “B” M 
supply kit (with type 249 or other vibrator), Seteew- Hill Book Company. ......ssesseeeeecees 750 
-P.4221 or higher power transformer, accessory | | Siiwest Madlo Corporation. 22.2. .2ccsccccLaet ha 
items, chassis, etc. ; Million Radio & Television Labs.............- 0+ +750 for 
*One remote-control assembly, type 706-T1-V7; N FI 
8—4524 couplings; 1—104 reduction unit for Nati dio Insti oar _ 
%-in. hub; $8119 brackets; 1—mounting kit | | National Sehoolen ne. 2200°.7TTTTTTIIII Te ic 
to individual requirements; 1—8818 tone con- National Union Radio Corporation............... 745 ois 
trol; 83—24 in. cables with fittings ; re) q FI 
00001 Ohm to 11 Megohms Continental Carbon ignition suppressors, wheel- Operadio Mfg. Company..........ssecsscseseees: 751 re 
static suppressors, “A” filter chokes; p te 
SHALLCROSS Aerovox hi-and-low tension filter capacities ; The Plan Shop - yc 
One set General Electric tubes, 1—6A8, 2—6K7, Precision Apparatus Corp..........+.s0ssss0s0e- 5 tr 
Hi L R , B id 1—6N7, 1—6C5, 1—6Q7, 1—6H6 (optional for R I 
A.F.C. balanced rectifier), 1—6J7 (optional . oats B 
I-Lo Resistance Driage for A.F.C. oscillator control tube) ; a eee. S..,.---- 44 > 
A direct reading instrument for the One General Electric type 6F6 tube (in substitu- } end é pn nn we lly MS i 
measurement of low resistances en- tion for above-mentioned 6N7 and 6C5 tubes, Radio Amplifier Laboratories.............+.-- 122765 
anand | tact il d if desired) ; Radio Circular Company 75 
countered in relay contac " com an *One binding post (for aatenna), No. 46; = ~ yA ag Co ba 
armature windings, as well as other *One Wright-DeCoster 15-ohm impedance per-| | Radio Service Institute,.......0222..0000000022/[758 
resistance of any character within manent-magnet speaker ; Radio Training Assoc. of America Inc.............745 
the range of the bridge. Two shielded pieces, 8x2% ins. ; om wd ee Corp puesemsnedeteneens o> a 
One shield piece, 10x2% ins. ; Readrite Meter Works...........ese0eeeeeeeee: 
One Centralab 8-gang, 6-pole, 4-way lect Rand, Ine.. 
switch, 1% ins. between sections, type 2-8274; | | Jonn ‘Fr Rider es he 
(Note: dial may not be required and may be 
omitted; 8 knobs also if receiver is built for g.0.8.¢ 8 
exclusively remote control; 1 pointer knob in any ci i: eee. 
event required for band switching.) Shalleross Mfg. Company . 
* ar g. Company 
Names of manufacturers will be supplied upon Sprague Products Company................+- 
| receipt of a stamped and self-addressed envelope. Sprayberry Academy of Radio n 
(This interesting auto set was designed by Mr. — » &—— GHD. ccccccccsceccccccces 74 
—_— neering rccccccccccsesceseessrceces 
Raymond P. Adams—Ed.). Superior Instrument Co.......... 05 -eeeece eevee 7 





T ‘ , 
A CORRECTION Tavella Sales Company........ Cocccccccccocccces 4 
For those who are interested in the “Precision Fy _— MAsasasEDNnsOReDrecccsssopecsessocese+s 7. 
Aligning Unit” described in the June 1936 issue Triplett er eeeeeetne gece ssersoese 
of Radio-Craft, the correction shown below is T 


rlumph Mfg. Company...........- . 
given. The wire marked X was omitted in the Try-Mo Radio Co., Inc. ; 


original diagram. 





U 
ted Sound Engineering ('0...........:.00000- 5 





Uni 
a a Universal Microphone Co., Lid... ......seeeeeesee f 
Combines in one instrument a stand- fica) F w 
i i -— Wellworth Trading Compamy.........sse+++ee00+ 
ard Kelvin Bridge and a standard 1 un Weston Elect. Instrument COPD... eccsecscccccces : 
Wheatstone Bridge for measuring re- Hikes Wholesale Radio Service Company.......+..+++++ 5 
i World-Wide Radio Company......++-s+++eeseeee* 760 
sistances from -00001 ohm to l ! Hs R9 Wright-DeCoster, Inc........cceccceeceeeeeeecce® 
megohms. 
Send for Bulletin 637-PC Hikesr° 4 swe z 


Zephyr Radio Company. ......+seseeeerecececeees 759 
[SJHALLCROSS MFG. COMPANY i 














Electrical Measuring Instiumenl. bd (While every precaution is taken to insure 

and Accurate Resisto nal accuracy, we cannot guarantee against the 

. x possibility of an occasional change or omis- 
ater on sion in the preparation of this index.) 


























COLLINGDALE, PA. sith. 






































Please Say That You Saw It in Rapio-Crart 


ON THE MOST SENSATIONAL 


HOME TRAINING PLAN IN THE HISTORY OF RADIO 





Make Me Prove That Less Than 
17c a Day The Mere Cost of a 


Pack of Cigarettes 














1 can teach you QUICKLY 


No matter where you are or what you 
have been doing before, I can train you 
for Radio because my course is DIF- 
FERENT and THOROUGH. I teach 
you the principles and practice of Radio in 
lessons which men say are marvels of 
4 simplicity. I train you on REAL PRO- 
FESSIONAL EQUIPMENT — the stuff 
real Radio men use. And I teach you 
tested BUSINESS METHODS — I show 
you the system, the actual tricks of the 
trade that successful service men use. 
I tell you all about it in my NCW Free 
Book, ‘MORE MONEY IN RADIO”, 
Send for this book TODAY. 


LL dpraylony 


President 


No previous experience required 


*) ACTUALLY SETS YOU UP 
FOR BUSINESS 


RIGHT NOW! sees IS the Time to Get Started in an Industry That 
is Making Fortunes for Live, Wide Awake Men. 


Tus new and different kind of Training 
does more than teach you about all branches 
of Radio. It teaches you Radio business 
methods—it sets you up ready for an actual 
start in business—and it backs up every step 
of your training with REAL PROFESSIONAL 
RADIO. EQUIPMENT! 

No matter what kind of Radio Train- 
ing you take, it is absolutely necessary 
that you have equipment of this kind 
BEFORE you are ready to start making 
real money. 

Sprayberry Training brings it to you almost 
at the start—teaches you just how to use it 
under actual working conditions. Upon com- 
pletion you have COMPLETE business and 
technical training PLUS the needed equipment 
to enter business at once for full or part time 
profits—or to start off on a career in any one of 
Radio’s specialized fields such as Public Ad- 
dress, Auto Radio, Commercial Radio, Broad- 
casting, etc. 


ACT TODAY 


Get Into Radio — An Industry 
That Shows a Profit NOW! 


Radio is going ahead by leaps and bounds. 
And now TELEVISION is on its way! 








Today is the time to get started— 
and Sprayberry Training will start you right. 
Investigate at once! I will show you how an 
investment of only 17c a day—just about the 
cost of a pack of cigarettes—can mean a real 
future for you in one of the fastest-growing 
professions in the world. 


EARN UP TO $25 A WEEK 
WHILE LEARNING- READ WHAT 
THESE MEN SAY 

























A. W. LANOIE, Northbridge, Mass., 
writes: ‘‘Since enrolling I have cleared 
a net profit of more than $150 in spare 
time alone and I am not half 
pe — the course yet Honestly I 
ot understand how you can give so 

muc on ‘dope’ for so little money 

EDWIN & GAMMON, Auburn, Maine 

writes vir course is so thoroughly 

good aad ban AL that it is hand to pick 

out one part that is bette mm any 

other Due t re «know av 

gotten fro itt ave beer el uged with 

work for the last month, achieving good 

results with radios whieh a been un- 

successfully tackled by ther service 

men. You deserve all the “credit, and I 

can’t tell you how much I appreciate your course.’ 
WALTER DAVIS, Baltimore, Md., writes: 
“Thanks to the Sprayberry Practical 
Course (for which I would not take any 
thing or any price) I ar now makin 
on an average of from $10 t 25 per 
week in spare time a and if vi 
keeps up I may ge Sor full time 
radio servicing ‘and sales Than 








This set is the real thing: New “Electric Eye”, 








i] = : 
fhectat gve a ‘ - 
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Kit, Tool Kit with Replacement Parts, etc., and big USEFUL Triplett Tester 
of equipment real service men use to do real jobs. 


YOU GET THIS BIG PROFESSIONAL OUTFIT 


Set of famous Rider Manuals, Experimental 


the kind 









NOW SEND FOR 


FREE BOOK! 


My free book has started 
hundreds of men on the 
road to success in Radio 
and happiness in life. It’s 
crammed with facts you 
can’t afford to miss 
filled with TRUE STO- 
RIES of men that I put in- 
to Radio. Get this book 
and read it. If others can 
succeed in Radio, so can 
you it’s all in getting 
started right. So get the 
right start TODAY 
mail this coupon for YOUR 
copy of this great FREE 
BOOK! 

























SPRAYBERRY ACADEMY OF RADIO, 
F. L. Sprayberry, President, 

Office No. 20-G, University Place, N. W.., 
Washington,D.C. 


Please send me, without obligation, “‘More Money in Radio" and 
complete facts about your mew type of training 











NAMB 










ADDRESS cesceces ovcesseeces eoseeesesccces 





cITy : 
Paste this coupon on a penny  posteard ond mail TODAY, 








ENJOY RADIO PROGRAMS WHEREVER YOU GO 


(8 G-E Metal Tubes) 


ij Stations Hair-lined Tuned ... At a Flick of the Dial! 


Eyes Concentrated on the Road While Driving and Tuning! 


“FLICK ...There’s Your Station.” The driver 
merely turns the dial to approximately the sta- 
tion’s dial position . . . and PRESTO!... the 
program comes in instantly. In a “split second,” 
Automatic Frequency Control shifts the station 


into its correctly tuned position. Enjoy reception 
equal in performance to that obtained on finest 
home-type sets. Arrange, through your nearest 
G-E Auto Radio Dealer, for a demonstration of this 
sensational GENERAL ELECTRIC AUTO RADIO. 




















